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(54) BLOOD TEST UNIT 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a blood test unit 
of a simple structure capable of both easily separating 
blood plasma and blood serum from a blood specimen 
such as whole blood and producing test values which are 
not affected by components eluting from a blood 
component separating film. 

SOLUTION: The blood test unit 10 is constituted of the 
blood component separating film 16 and a reagent layer 
24. The blood component separating film 16 for 
separating the blood plasma and/or the blood serum 
fi'om the blood specimen is substantially made of only a 
polysulfone film. The reagent layer 24 comprises a part 
for developing the blood plasma and/or the blood serum 
which have come into contact with the blood component 
separating film 1 6 and have been separated ft'om the 
blood specimen, and carries a reagent which comes into 
reaction with the blood plasma and/or the blood serum 
and develops colors at the part. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely* 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A blood test unit comprising: 

A constituent-of-blood demarcation membrane into which plasma and/or a blood serum are 
made to separate from a blood sample and which consists only of polysulfone membrane 
substantially. 

A reagent layer which contacts this constituent-of-blood demarcation membrane, and has a 
portion which develops plasma and/or a blood serum which were separated from a blood sample 
and by which it comes to support a reagent into which it colors in response to this portion with 
plasma and/or a blood serum. 

[Claim 2]The blood test unit according to claim 2 in a range whose path of a hole of said 
polysulfone membrane is 0.5-50 micrometers. 

[Claim 3]The blood test unit according to claim 1 or 2, wherein a portion which develops plasma 
and/or a blood serum of said reagent layer is a thing of the shape of a film arranged almost in 
parallel with said constituent-of-blood demarcation membrane. 

[Claim 4]The blood test unit according to claim 1 or 2 which a portion which develops plasma 
and/or a blood serum of said reagent layer is prolonged in the direction which crosses said 
constituent-of-blood demarcation membrane, and is characterized by the end being a cylindrical 
or tabular thing arranged at the state where said constituent-of-blood demarcation membrane 
can be contacted. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the blood test unit used for the blood test of the 

animal of Homo sapiens or others. 

[0002] 

[Description of the Prior ArtjConventionally, as a blood test unit used for the blood test of the 
animal of Homo sapiens or others, as shown, for example in JP,8-10193,B, the thing which makes 
the letter base material of a slide come to support the reagent which reacts to plasma or a blood 
serum and assumes predetermined coloring is known. 

[0003]When using such a blood test unit, after plasma and a blood serum are dropped at the 
reagent layer currently formed there, the colored reagent layer can be irradiated, that reflected 
light quantity can be measured, and the quantitative analysis of the concentration of the special 
material in plasma or a blood serum, etc. can be carried out based on this reflected light 
quantity. An example of the analysis apparatus which does in this way and performs a blood test 
in above-mentioned JP,8-10193,B is also indicated. 

[0004]Although it dissociates from whole blood, the above-mentioned plasma and the blood 
serum with which an inspection is presented set whole blood to a centrifuge, and he was trying 
to centrifuge plasma and a blood serum from there conventionally in many cases. As shown, for 
example in JP,2000-74906.A, also making plasma and a blood serum separate from whole blood 
is proposed using the constituent-of-blood demarcation membrane which consists of a porous- 
structure object and glass fibers, such as polysulfone membrane. As shown, for example in 
JP.2001 -188066 A the constituent-of-blood demarcation membrane which provides slitting 
which intercepts a corpuscle in some porous-structure objects, such as polysulfone membrane, 
is also proposed. 
[0005] 

[Problem(s) to be Solved by the Invention]When using an above-mentioned constituent-of-blood 
demarcation membrane, plasma and a blood serum can be made to separate from whole blood 
simply compared with the case where a centrifuge is used. However, when using the 
constituent-of-blood demarcation membrane which consists of a porous-structure object and 
glass fibers, such as the one side and polysulfone membrane, Na, Ca, CI, etc. may be eluted from 
glass fiber, and it may affect laboratory data. In using the constituent-of-blood demarcation 
membrane which provides slitting which intercepts a corpuscle in some porous-structure 
objects, such as polysulfone membrane. Since the structure of a constituent-of-blood 
demarcation membrane is complicated by providing slitting, when applying it to a blood test unit, 
the problem that various restrictions occur is accepted 
[0006]In light of the above-mentioned circumstances, this invention is a thing. 
The purpose is to provide the blood test unit of an easy structure in which laboratory data are 
not influenced by the ingredient which can make plasma and a blood serum separate simply, and 
is eluted from a constituent-of-blood demarcation membrane, et al. 

[0007] 

[Means for Solving the Problem]This invention is characterized by a blood test unit comprising 
the following. 
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A constituent-of-blood demarcation membrane into which plasma and/or a blood serum are 
made to separate from a blood sample and which consists only of polysulfone membrane 
substantially. 

A reagent layer which contacts this constituent-of-blood demarcation membrane, and has a 
portion which develops plasma and/or a blood serum which were separated from a blood sample 
and by which it comes to support a reagent into which it colors in response to this portion with 
plasma and/or a blood serum. 

[0008]Here, "it consists only of polysulfone membrane substantially" of the above means that a 
member which participates in separation of a constituent of blood consists only of polysulfone 
membrane, and also when a certain member which does not participate in separation of a 
constituent of blood is added, it shall contain in this. 

[0009]As the above-mentioned polysulfone membrane, a thing in a range whose path of a hole is 
0.5-50 micrometers, and a thing whose minimum diameter of this hole is 1 -5 micrometers also 
especially in them can be used conveniently. 

[0010]Make a portion which develops plasma and/or a blood serum of the above-mentioned 
reagent layer into a thing of the shape of a film arranged almost in parallel with a constituent-of- 
blood demarcation membrane, for example, or. Or it extends in the direction which crosses a 
constituent-of-blood demarcation membrane, and can be considered as a cylindrical or tabular 
thing arranged at the state where the end can contact said constituent-of-blood demarcation 
membrane. 

[001 1]As for a blood test unit by this invention, it is desirable to store an above-mentioned 
constituent-of^blood demarcation membrane and a reagent layer in a well-closed container in 
which blood induction which leads a blood sample to an inside was formed in part. 
[001 2] And it has the structure where the above-mentioned well-closed container kept an inside 
and the exterior watertight in portions other than said blood induction, and at least a part was 
made into area pellucida, and, as for the above-mentioned reagent layer, it is desirable to be 
arranged from the exterior, through area pellucida of the above-mentioned well-closed container, 
so that observation is possible. 

[0013]Its thing which are put together slidably and forms a closed space inside so that 
decompression is possible and which comprises an outer case and a container liner of an owner 
bottom respectively is desirable, the above-mentioned well-closed container keeping an 
abbreviated airtight condition mutual. When making it such, the bottom of an outer case and a 
container liner, It is good to be formed in an end of each pipe so that it may separate most 
mutually (that is, capacity of a closed space which both pipes form inside serves as the 
maximum like), but especially the bottom of a container liner may be formed in an end of a 
direction near a bottom of not only the position but an outer case, or may be formed in an 
omitted portion of a pipe. 

[0014]As for blood induction, when above outer cases and container liners constitute a well- 
closed container, it is desirable to be formed in either bottom of an outer case and a container 
liner. And especially a thing for which blood induction is formed in the bottom of an outer case, 
and the bottom is formed in an end of the distant one to the outer case bottom of a container 
liner in that case is desirable. 

[0015]When forming blood induction in either bottom of an outer case and a container liner, it is 
desirable to change into the state of meeting this bottom and to fix a constituent-of-blood 
demarcation membrane as a constituent-of-blood demarcation membrane to a pipe of a 
direction in which this blood induction was formed. 

[0016]And when a constituent-of-blood demarcation membrane is fixed to a pipe of a direction 
in which blood induction was formed in this way, said reagent layer can be changed into the state 
of touching blood induction of this constituent-of-blood demarcation membrane, and a field of an 
opposite hand, and can be attached. 

[0017]Or when a constituent-of-blood demarcation membrane is fixed to a pipe of a direction in 
which blood induction was formed as mentioned above, a reagent layer is changed into the state 
where a constituent-of-blood demarcation membrane can be contacted, and may be attached to 
a pipe of a direction which is not fixing a constituent-of-blood demarcation membrane. When 
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making it such, can also constitute a portion which develops plasma and/or a blood serum of a 
reagent layer as a thing of the shape of a film arranged almost in parallel with a constituent-of^ 
blood demarcation membrane, and. Or it extends along shaft orientations of an outer case and a 
container liner, and can also constitute as a cylindrical or tabular thing arranged at the state 
where the end can contact a constituent-of-blood demarcation membrane. 
[0018]As for said constituent-of-blood demarcation membrane, it is desirable to be closely fixed 
in the state where cover the perimeter and a crevice is not formed to inner skin of an outer case 
or a container liner which is fixing it. 

[0019]When above outer cases and container liners constitute a well-closed container, while a 
hole which can introduce air into those insides from outside is formed at least in one side of an 
outer case and a container liner, it is desirable to attach a sealing member which closes this 
hole. Although a sheet shaped thing stuck on an outer case or a container liner may be suitably 
used as such a sealing member, a thing etc. of the shape of a plug which closes the above-- 
mentioned hole are applicable. 

[0020]When above outer cases and container liners constitute a welhclosed container, it is 
desirable to be constituted so that an O ring which maintains between outer cases at an 
abbreviated airtight condition may be attached in a peripheral wall section of a container liner 
and this container liner and an outer case may slide via this O ring. 

[0021]When above outer cases and container liners constitute a well-closed container. While a 
suspending portion projected towards the outside to a peripheral wall section of a container liner 
is formed, when a suspending portion projected towards the inside in an inner circle wall part of 
an outer case is formed and these suspending portions stop mutually, it is desirable to prevent 
secession of a container liner and an outer case. 

[0022]When they are moved to above outer cases and container liners relatively to a direction 
which increases capacity of an internal closed space and inside of this space is in a negative 
pressure state, it is desirable to establish a locking mechanism which maintains a state of both 
this pipe. 

[0023]It is desirable to be formed from a high elasticity member which can make a tip of this 
blood collecting needle intrude in a well-closed container maintaining between peripheral walls of 
this blood collecting needle at an abbreviated airtight condition, when above-mentioned blood 
induction has usually closed said well-closed container and is stabbed with a blood collecting 
needle. As a desirable thing, rubber is mentioned by such a high elasticity member. 
[0024]On the other hand, it is desirable to support two or more kinds of reagents which are 
mutually different in said reagent layer in a blood test unit of this invention. 
[0025]In a blood test unit of this invention, it is desirable to add a substance which generates 
heat by applying moisture to a portion which develops plasma and/or a blood serum of a reagent 
layer. As a desirable example of such a substance, aluminosilicate, such as zeolite, slaked lime 
(iron powder + oxidizer), etc. are mentioned. 

[0026]In a blood test unit of this invention, it is desirable for a mark which shows information 
about a blood test unit to describe into a portion which develops plasma and/or a blood serum of 
a reagent layer. 

[0027]In a blood test unit of this invention, it is desirable to make into a field near a black side 
and it or a mirror plane a portion which is not supporting a reagent of a reagent layer. 
[0028] 

[Effect of the InventionjSince the blood test unit by this invention is constituted so that the 
constituent-of^blood demarcation membrane which consists only of polysulfone membrane 
substantially may separate plasma and/or a blood serum from a blood sample. Structure is easy, 
and since Na, Oa, CI, etc. are not eluted from polysulfone membrane, influence can be prevented 
also from attaining to laboratory data by them. 

[0029]In the blood test unit by this invention, especially when the blood induction by which a 
constituent-of-blood demarcation membrane and a reagent layer lead a blood sample to an 
inside is stored in the well-closed container formed in part. Alter introducing a blood sample into 
a well-closed container, a blood test can be conducted by irradiating the colored reagent layer 
with a measuring beam from the container outside, and measuring [ from ] the reflected light 
quantity at that time outside a well-closed container. That is, after introduction of a blood 
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sample can carry out a blood test to the constituent of blood in a well-closed container^ without 
contacting at all. Therefore, according to the blood test unit which has this structure, it can be 
prevented from an inspection pursuer contacting blood and being infected with an infectious 
disease from there. 

[0030]That is. since the blood test unit of this structure does not have a possibility of touching a 
blood sample from outside intrinsically, after presenting an inspection with it, since it carries out 
autoclave processing, for example, it can lay on the shelf of it as it is, and it has become what 
was therefore suitable for using it with a disposable gestalt. 

[0031] According to the blood test unit by this this invention, although a blood test can usually be 
performed for whole blood, it is also possible to inspect about its blood sample which contains 
either plasma or a blood serum at least besides this whole blood. 

[0032]And in the blood test unit which has the above-mentioned structure, Since plasma and/or 
a blood serum are separated from a blood sample by the constituent-of--blood demarcation 
membrane arranged in a well-closed container. According to this blood test unit, in order to 
separate plasma and/or a blood serum from a blood sample, troublesome time and effort which 
sets this unit to a centrifuge can be made unnecessary, and can conduct a blood test by easy 
operation. 

[0033]When [ is put together slldably and the above-^mentioned well-closed container forms a 
closed space inside keeping an abbreviated airtight condition mutual so that decompression is 
possible ] it comprises the outer case and container liner of the owner bottom respectively. An 
internal closed space can be made into a negative pressure state by carrying out relative 
displacement of these both the pipes in the direction which separates mutually. Thus, if a blood 
collecting needle etc. are connected to blood induction after making a closed space into a 
negative pressure state, or if a closed space is made into a negative pressure state after 
connecting a blood collecting needle etc. to blood induction, a blood sample will come to be 
attracted strongly in this closed space. Thereby, extraction in a well-closed container is attained 
in the blood sample of the specified quantity for a short time, and the working capacity of a 
blood test can be raised. 

[0034]When above outer cases and container liners constitute a well-closed container, if blood 
induction is formed in either bottom of an outer case and a container liner. It can have a well- 
closed container in the state where the blood induction is located in the tip side, and space in 
this well-closed container can be made into a negative pressure state by operation of 
lengthening the pipe of the direction in which blood induction is not formed, i.e., the pipe of a 
near side, to the front. Since it is very easy to do such operation, this operation enables it simply 
and to ensure blood sample introduction. 

[0035]And if blood induction is formed in the bottom of an outer case in that case and the 
bottom is formed in the end of the distant one to the outer case bottom of a container liner, the 
above-mentioned operation will hold an outer case by one hand, and will turn into operation of 
lengthening a container liner, and workability will become better. If the bottom is formed in the 
end of the distant one to the outer case bottom of a container liner, the distance between both 
the bottoms will serve as the maximum, and a closed space which both pipes form will become 
possible the largest. So, under the premise of setting the capacity of this closed space as a 
predetermined size, since the size of a container liner and the whole outer case is made to the 
minimum, when a blood test unit is miniaturized, it becomes advantageous. 
[0036]If it changes into the state of meeting this bottom and the constituent-of-blood 
demarcation membrane as a constituent-of-blood demarcation membrane is being fixed to the 
pipe of the direction in which this blood induction was formed when forming blood induction in 
either bottom of an outer case and a container liner. It is possible to supply the introduced blood 
sample to this constituent-of-blood demarcation membrane promptly. 
[0037]And if a reagent layer changes into the state of touching the blood induction of this 
constituent-of-blood demarcation membrane, and the field of an opposite hand and is attached 
when a constituent-of-blood demarcation membrane is fixed to the pipe of the direction in which 
blood induction was formed in this way, the plasma and/or the blood serum which were 
separated can be promptly supplied to this reagent layer. 

[0038]On the other hand, in the case where a constituent-of-blood demarcation membrane is 
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fixed to the pipe of the direction in which blood induction was formed. When a reagent layer 
changes into the state where a constituent-of-blood demarcation membrane can be contacted 
and is attached to the pipe of the direction which is not fixing the constituent-of-blood 
demarcation membrane* By carrying out relative displacement of both the pipes in the direction 
compressed mutually, a reagent layer can be contacted to a constituent-of-blood demarcation 
membrane, and plasma and/or a blood serum can be supplied there. 

[0039]The constituent-of^blood demarcation membrane which consists of the above-mentioned 
constituent-of-blood demarcation membrane etc. receives the inner skin of the outer case or 
container liner which is fixing it. When closely fixed in the state where cover the perimeter and a 
crevice is not formed. Since it is lost that the blood sample (for example, whole blood) before 
plasma and/or a blood serum are separated leaks and appears from the crevice between the 
inner skin of an outer case or a container liner and a constituent-of-blood demarcation 
membrane in the reagent layer side. The mistaken inspection can be prevented from this blood 
sample adhering to a reagent layer, and an inspection becoming difficult or being conducted. 
[0040]When above outer cases and container liners constitute a well-closed container, while the 
hole which can introduce air into those insides from outside is formed at least in one side of an 
outer case and a container liner, If the sealing member which closes this hole is attached, for a 
reaction with a reagent, plasma, and/or a blood serum, when oxygen is required, this sealing 
member can be removed, air can be introduced in a container, and oxygen can be supplied to a 
reagent layer. If the above-mentioned hole is again closed by this sealing member after air 
introduction, an inspection pursuer will not touch the constituent of blood in a container. 
[0041]If it is constituted so that the O ring which maintains between outer cases at an 
abbreviated airtight condition may be attached in the peripheral wall section of a container liner 
and this container liner and an outer case may slide via this O ring when above outer cases and 
container liners constitute a well-closed container. When carrying out relative displacement in 
the direction which leaves these pipes of each other as mentioned above and making an internal 
closed space into a negative pressure state, this negative pressure state can be made more 
certainly. If such an O ring is provided, a constituent of blood can be prevented also from leaking 
Irom the crevice between an outer case and a container liner out of a container. 
[0042]When above outer cases and container liners constitute a well-closed container, while the 
suspending portion projected towards the outside to the peripheral wall section of the container 
liner is formed. If secession of a container liner and an outer case is prevented when the 
suspending portion projected towards the inside in the inner circle wall part of the outer case is 
formed and these suspending portions stop mutually, a constituent of blood can be prevented 
from a container liner and an outer case breaking away carelessly, and leaking outside out of 
them. 

[0043]When they are moved in above outer cases and container liners relatively to the direction 
which increases the capacity of an internal closed space and the inside of this space is in a 
negative pressure state. If the locking mechanism which maintains the state of both this pipe is 
established, it can prevent returning to the state where both pipes will be in the original state 
and the inside of a jam becomes atmospheric pressure automatically. Since it will become 
unnecessary to hold them by a fingertip so that both pipes may not return to the state of the 
origin of this if that is right, introduction of the blood sample into these both pipes can be 
performed easily. 

[0044]Maintaining between the peripheral walls of this blood collecting needle at an abbreviated 
airtight condition, when the above-mentioned blood induction has usually closed said well-closed 
container and it is stabbed with a blood collecting needle in the blood test unit of this invention. 
If a blood collecting needle is drawn out after stabbing there with a blood collecting needle and 
introducing a blood sample into a well-closed container when formed from high elasticity 
members, such as rubber which can make the tip of this blood collecting needle intrude in a well- 
closed container, a needle hole will be automatically closed by the elasticity of this member 
Then, when such blood induction is applied, the constituent of blood in a well-closed container is 
prevented from leaking and coming out of this blood induction, and it becomes what has the still 
higher infection preventive effect mentioned above. 

[0045]On the other hand, when two or more kinds of mutually different reagents are supported 
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by the reagent layer in the blood test unit of this invention, It becomes possible to conduct 
promptly the inspection about a substance different mutually in plasma and/or a blood serum by 
irradiating with the measuring beam of the wavelength which suits those reagents, respectively 
being mutually simultaneous or one by one. 

[0046]In the blood test unit of this invention, when the substance which generates heat by 
applying moisture to the portion which develops the plasma and/or the blood serum of a reagent 
layer is added, and the plasma and/or the blood serum containing moisture develop, this reagent 
layer is warmed. Carry out homoiothermal maintenance of the blood test unit using an incubator 
(thermoregulator), for example, it is higher than a room temperature, are trying to make plasma 
and/or a blood serum, and a reagent usually react under the prescribed temperature of about 37 

when conducting this kind of blood test, but. If a reagent layer can be warmed preparatorily 
as mentioned above, time until a blood test unit reaches the above-mentioned prescribed 
temperature in an incubator can be shortened, and, thereby, a blood test can be performed well. 
[0047]When the mark which shows the information about a blood test unit is describing the blood 
test unit of this invention into the portion which develops the plasma and/or the blood serum of 
a reagent layer, It also becomes possible to make a means to measure the colored reflected light 
quantity from a reagent layer serve a double purpose for reading of this mark, and to grasp the 
information about a blood test unit. 

[0048]In the blood test unit of this invention, when the portion which is not supporting the 
reagent of a reagent layer is made into the field near a black side and it, or the mirror plane, the 
accuracy of a blood test can be prevented from the measuring beams scattered in the portion 
which is not supporting this reagent being detected by the photodetection means, and being 
spoiled. 
[0049] 

[Embodiment of the Invention] Hereafter, with reference to drawings, an embodiment of the 
invention is described in detail. 

[0050]Drawing 1 shows the decomposition strabism shape of the blood test unit 10 by the 1 
embodiment of this invention, and drawing 2 fractures a part of side shape of this blood test unit 
10, and it is shown. This blood test unit 10 is provided with the following as illustrated. 
The outer case 1 1 of the cylindrical shape with which the end of the method of figure Nakashita 
was opened wide. 

The container liner 21 in which the bottom 23 was formed in the end of the method of figure 
Nakashita. 

These outer cases 1 1 and container liners 21 are formed from a synthetic resin transparent as 
an example, and the outer case 1 1 shall be outer diameter [ of 15 mm ] xabout 30 mm in height, 
and let the container liner 21 be a size with an outer diameter [ of 10 mm ] x height of about 30 
mm. In addition to this, the outer case 1 1 and the container liner 21 may be formed using glass 
etc. 

[0051]The outer case 1 1 has the upper base 14 which has the circular opening 13 in the end 
face by the side of figure Nakagami, and this opening 13 is always closed by the rubber 
membrane 15 pasted up on the inner surface of the upper base 14. This rubber membrane 15 
constitutes blood induction so that it may mention later, moreover — the inside of the outer 
case 1 1 — what is called — it puts and the circular constituent-of-blood demarcation 
membrane 1 6 is held by the fabricating operation. When a blood sample is supplied there, the 
constituent-of-blood demarcation membrane 16 is formed from the porous-structure [ which 
makes plasma and/or a blood serum penetrate ] object which does not make a formed element 
penetrate on the other hand, and is constituted as an example here using the polysulfone 
membrane in the range whose path of a hole is 0.5-50 micrometers. And [ near the open end 
used as a figure Nakashita end ], the annular suspending portion 17 projected towards the inside 
is formed in the inner circle wall part of this outer case 11. 

[0052]The reagent layer 24 is attached to the upper bed which the lower end in a figure was 
closed by the bottom 23, and opened the another side container liner 21 wide. O ring 25 is 
attached in the peripheral wall section of this container liner 21 in the position comparatively 
near that upper bed. Furthermore, the small air introducing hole 26 which makes that inside and 
exterior open for free passage is formed in the peripheral wall of this container liner 21, and this 



http://wvw4.ipdl.inpit.go,ip/cgi-bin/tran web cgi ei.ie?atw u=http%3A%2F%2Fww... 2010/01/07 



JP,2003-287532,A [DETAILED DESCRIPTION] 



7/22 ^—iy 



air introducing hole 26 is closed with the sheet shaped seal 27 stuck on the peripheral wall. 
[0053]The above-mentioned reagent layer 24, for example to the nitrocellulose porous 
membrane whose diameter of a hole by Millipore Corporation is 0.45 micrometer. 2 spot-point 
arrival of the MES buffer solution prepared to pH 5.5-6.5 which mixed glucose oxidase, 
peroxidase, 1 J-dihydroxynaphthalene, and 4-aminoantipyrine is carried out By carrying out 2 
spot-point arrival of the buffer solution with which uricase, peroxidase, and diaryl imidazole 
series leuco coloring matter were furthermore mixed, and making it dry. after forming two points 
perpendicularly and forming the spot of two points and a total of four points horizontally, Two 
uric acid detection spot of the pigment system which makes two points glucose detection spot 
of the pigment system which makes near 505 nm absorption maximum wavelength, and makes 
near 650 nm absorption maximum wavelength is created. Since the base material is formed from 
the nitrocellulose porous membrane which are the above porous-structure objects, if it carries 
out like the after-mentioned and plasma and/or a blood serum are supplied there, plasma and/or 
a blood serum will come to develop this reagent layer 24 In the spread direction of a layer. 
[0054]The plane shape of the reagent layer 24 of the above-mentioned composition is shown in 
drawing 3. 24a in a figure is glucose detection spot, and 24b is uric acid detection spot. By this 
example, the bar code 24c as a mark which shows the information about the blood test unit 1 0, 
i.e., that serial number, classification, etc., Is describing at this reagent layer 24. This bar code 
24c is explained in full detail behind. 

[0055]As it is indicated in drawins 2 as the above-mentioned outer case 1 1 and the container 
liner 21, it is put together, and the blood test unit 10 is constituted. When storing the container 
liner 21 in the inside of the outer case 11,0 ring 25 of the container liner 21 and the suspending 
portion 17 of the outer case 11 interfere a little, but if the container liner 21 is pushed in 
somewhat strongly, the peripheral wall part and O ring 25 of the outer case 1 1 will carry out 
elastic deformation, and O ring 25 will overcome the suspending portion 17. 
[0056]In the state of drawing 2, the container liner 21 is an inside of the outer case 1 1 , and is 
movable to a msyor axis direction, i.e., the sliding direction in a figure. Since the container liner 21 
slides with the inner circle wall of the outer case 11 via O ring 25 then, the closed space formed 
wrth the container liner 21 and the outer case 1 1 will be formed. That is, the well-closed 
container which keeps the inside and exterior watertight is constituted from this embodiment by 
the outer case 1 1 and the container liner 21. 

[0057]Since the above-mentioned closed space is maintained at an abbreviated airtight condition 
to the exterior in an operation of above-mentioned O ring 25 especially here, if the container 
liner 21 is pulled in the direction which separates from the upper base 14 of the lower part 11, 
i.e., an outer case, from the state of drawing 2, the inside of this closed space will become 
negative pressure. If the container liner 21 is pulled in this way and only prescribed distance 
moves, the container liner 21 will be prevented from the O ring 25 and suspending portion 1 7 of 
the outer case 1 1 stopping mutually, and seceding from the outer case 1 1. 

[0058]Hereafter, the blood test using the blood test unit 10 of the above-mentioned composition 
is explained First, blood collecting work is explained As the container liner 21 stated previously 
on that occasion, it is pulled in the direction which separates from the upper base 1 4 of the 
outer case 11, and the inside of a closed space which this container liner 21 and the outer case 
1 1 form is made into negative pressure. This state is shown in drawing 4. Next as shown in the 
figure, the other end of the blood collecting needle 30 with which one end was stabbed by the 
human upper arm part is thrust into the rubber membrane 15 of the outer case 11, and it leads in 
the above-mentioned closed space. Then, when the inside of this closed space has negative 
pressure, the whole blood 31 is introduced in this closed space through the blood collecting 
needle 30. This whole blood 31 is developed on the constituent-of-blood demarcation membrane 
16 like a graphic display, and the formed element of them Is caught on the constituent-of-blood 
demarcation membrane 1 6, and plasma and/or a blood serum penetrate this constituent-of- 
blood demarcation membrane 1 6. 

[0059]Correlation is between the quantity of the whole blood 31 which collects blood in the 
blood test unit 10 as mentioned above, and the distance which lengthened the container liner 21 
caudad from the state of drawing 2. This is checked by the blood collecting experiment which 
arranged the case where it collects blood as mentioned above using this blood test unit 10, and 
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the dimension of the monograph affair. That is, for example, what sets the amount of blood 
collecting to 10 and 20 or 40microl (microliter) by each case is possible by setting the distance 
which lengthens the container liner 21 to 1 and 2 or 4 cm. 

[0060]After thrusting the blood collecting needle 30 into the rubber membrane 15 after making 
into negative pressure the inside of a closed space which the container liner 21 and the outer 
case 1 1 form as mentioned above, and also thrusting the blood collecting needle 30 into the 
rubber membrane 15, the container liner 21 is lengthened and it may be made to make the inside 
of the above-^mentioned closed space into negative pressure. 

[0061]After supplying whole blood in the blood test unit 10 as mentioned above, the blood 
collecting needle 30 is drawn out from the rubber membrane 1 5. Although the hole through which 
the blood collecting needle 30 pierced remains in the rubber membrane 1 5, since it has elasticity 
with the high rubber membrane 1 5 and this hole will be in the state where it closed as long as it 
left as it was, fault which whole blood leaks and comes out from there is not produced. When the 
blood collecting needle 30 can be pierced in the rubber membrane 1 5, between the peripheral 
wall of this blood collecting needle 30, and the rubber membrane 15, Since it has elasticity with 
the high rubber membrane 1 5 and is maintained at an abbreviated airtight condition, if the 
negative pressure state in the blood test unit 10 is maintained and the whole blood 31 is supplied 
in the blood test unit 10 until the whole blood 31 is introduced, the inside will return to ordinary 
pressure. 

[0062]Next, light measurement operation is explained. Drayving 5 shows the appearance of the 
blood examination apparatus 40 which uses the above-mentioned blood test unit 10, and drawing 
6 shows the structure of the important section of this blood examination apparatus 40 in detail. 
This blood examination apparatus 40 has the unit acceptance part 42 which becomes the case 
upper surface 41 from the hole of a cylindrical shape in which the blood test unit 10 is received 
as illustrated. The blood test unit 10 is accommodated from the container liner 21 side currently 
pulled out to this unit acceptance part 42. And if the outer case 1 1 is pushed in lightly, the 
container liner 21 moves relatively in it, and it will be in the state where the reagent layer 24 of 
this container liner 21 contacts the constituent-of-blood demarcation membrane 16 of the outer 
case 1 1 (state of drawing 6). Here, since the reagent layer 24 is formed in the state parallel to 
the constituent-of-blood demarcation membrane 1 6, these both will be in the state of contacting 
extensively mutually. 

[0063]Since the formed element 31a in whole blood is caught by the constituent-of-blood 
demarcation membrane 16 upper part as mentioned above, and plasma and/or a blood serum 
penetrate this constituent-of-blood demarcation membrane 16, If the reagent layer 24 of the 
container liner 21 contacts the constituent-of-blood demarcation membrane 16 as mentioned 
above, plasma and/or a blood serum will come to develop to this reagent layer 24. Each buffer 
solution (reagent) of said glucose detection spot 24a and the uric acid detection spot 24b 
currently formed in the reagent layer 24 reacts to this plasma and/or blood serum, and assumes 
coloring. 

[0064]The blood examination apparatus 40 is provided with the following as shown in dra wing 6 in 
detail. 

The light source unit 44 which emits the measuring beam 43. 

Lightguide 45 which consists of an optical fiber etc. which make the measuring beam 43 emitted 
from this light source unit 44 spread. 

The filter unit 46 which is interposed in the middle of this lightguide 45, and chooses the 
wavelength of the measuring beam 43. 

The photometry part 47 allocated into it [ near the tip part of the lightguide 45 ]. 

[0065]The above-mentioned light source unit 44 comes to build the light emitting diode which 
emits light with a wavelength of nearly 505 nm, and the light emitting diode which emits light with 
a wavelength of nearly 650 nm, and only one side drives those light emitting diodes selectively. 
The filter unit 46 comes to build the filter which makes light with a wavelength of 505 nm 
penetrate, and the filter which makes light with a wavelength of 650 nm penetrate, and. as for 
those filters, only one side is selectively inserted in the optical path in the lightguide 45. The 
white light emitting diode which emits the white light containing light with a wavelength of 505 
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nm and nearly 650 nm may be used instead of using such two light emitting diodes. 
[0066]The filter selection operation of this filter unit 46 and light emitting diode selection driving 
operation of the above-mentioned light source unit 44 Interlock mutually by the common control 
section 53, and are controlled. Namely, when the light emitting diode which emits light with a 
wavelength of nearly 505 nm drives. The filter which makes light with a wavelength of 505 nm 
penetrate is inserted in an optical path, and when the light emitting diode which emits light with a 
wavelength of nearly 650 nm drives, the filter which makes light with a wavelength of 650 nm 
penetrate is inserted in an optical path. 

[0067]The lightguide 45 is arranged at the state where the tip part counters the container liner 
21 of the blood test unit 10 accommodated in the unit acceptance part 42. 
[0068]When the measuring beam 43 is irradiated with the photometry part 47 by the reagent 
layer 24 of the container liner 21. Then, It comprises the object lens 48 which condenses the 
reflected catoptric light 43R, the image formation lens 49 to which the image by the catoptric 
light 43R condensed with this object lens 48 is made to connect, and the two-dimensional 
photodetector 50 which consists of CCD etc. which were allotted to the image formation 
position of this image. 

[006 9] Hereafter, an operation of the blood examination apparatus 40 of the above-mentioned 
composition is explained. If the blood test unit 10 is accommodated in the unit acceptance part 
42, by controlling the drive of the light source unit 44 and the filter unit 46 by the control section 
53 as mentioned above, the measuring beam 43 with a wavelength of 505 nm and the measuring 
beam 43 with a wavelength of 650 nm — 0.1 second — every [ once ] — alternation — It lets 
the lightguide 45 pass and the reagent layer 24 of the container liner 21 glares. Drawing 6 has 
shown only the ingredient which goes to the field in which the detection spot 24a and 24b of the 
reagent layer 24 is formed among the measuring beams 43 emitted in the state of sending light 
from the tip of the lightguide 45. The light volume of the catoptric light 43R reflected by the 
reagent layer 24 at this time is detected by the two-dimensional photodetector 50, 
[0070]Each buffer solution (reagent) of said glucose detection spot 24a and the uric acid 
detection spot 24b currently formed in the reagent layer 24 reacts to plasma to be examined 
and/or a blood serum, it colors In it, and the optical density of each of this detection spot is 
measured every once in 0.1 seconds. Namely, since pixel division of the two-dimensional 
photodetector 50 is carried out and reflected light quantity can be detected for every detailed 
point on the reagent layer 24, It is possible to measure the optical density which changes with 
time progress of each detection spot 24a and 24b based on the photodetection signal S which 
this two-dimensional photodetector 50 outputs. 

[0071 ]In order to measure the optical density of each detection spot 24a and 24b based on the 
photodetection signal S which the two-dimensional photodetector 50 outputs, it is required to 
take correspondence with the position on the photodetection side of the two-dimensional 
photodetector 50 and the position on the reagent layer 24. For that purpose, by predetermined 
direction, what is necessary is just to make the container liner 21 always accommodate in the 
unit acceptance part 42, and specifically, For example, what is necessary is to describe the 
alignment mark respectively 1 on the peripheral wall of the container liner 21 , and 1 on the inner 
circle wall of the unit acceptance part 42, and just to make the blood test unit 10 accommodate 
in the unit acceptance part 42, as these alignment marks consistent. 

[0072]Each above-mentioned detection spot 24a and the photodetection signal S which shows 
the reflected light quantity of every 24b are inputted into the signal processing part 51. The 
signal processing part 51 asks for the optical density of each detection spot based on this 
reflected light quantity. Furthermore, this signal processing part 51 has memorized the analytical 
curve which shows the relation of the detection spot optical density to the concentration of the 
glucose beforehand created from the experiment and uric acid, and asks for the concentration 
of glucose and uric acid based on this analytical curve from the optical density of each above- 
mentioned detection spot which changes on a time-axis. And the signal processing part 51 
inputs into the indicator 52 the signal Sd which shows the concentration of this glucose and uric 
acid for which it asked, and the concentration of the glucose which this signal Sd shows, and uric 
acid is displayed as an inspection result in the indicator 52. The conversion to optical density 
from the above-mentioned reflected light quantity is made with the application of optical 
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calculation methods, such as a principle of Lambert-Beer, and a formula of diffuse reflection. 
[0073]Here. when reacting to the quality of a detecting object, or when reacting to the quality of 
a detecting object within predetermined time, what has that required oxygen is supplied exists in 
the reagent which constitutes the detection spot of the reagent layer 24, When such a reagent is 
used, after introducing whole blood into the blood test unit 1 0 as mentioned above, the seal 27 
currently stuck on the peripheral wall of the container liner 21 is removed. The air introducing 
hole 26 which this seal 27 had taken up is opened by that cause, and, as for a jam* oxygen in the 
air is supplied in the container liner 21 through this air introducing hole 26 at the reagent layer 
24. An inspection pursuer can be prevented from touching the constituent of blood in the blood 
test unit 1 0 if the air introducing hole 26 is again closed with the seal 27 after air introduction. 
[0074]The sealing member of the shape of a plug which closes the air introducing hole 26 other 
than the sheet shaped above seals 27 is also applicable. An inspection pursuer can be prevented 
from touching the constituent of blood in the blood test unit 10 if the air introducing hole 26 is 
again closed by the sealing member of the shape of the plug after air introduction also in that 
case. 

[0075]When conducting this blood test, homoiothermal maintenance of the blood test unit 10 is 
carried out using the incubator besides a graphic display, and plasma and/or a blood serum, and 
a reagent are made to usually react under prescribed temperature (for example, 37 **) higher 
than a room temperature. In that case, it is good to add the substance which generates heat by 
applying moisture to said nitrocellulose porous membrane which constitutes the reagent layer 24 
and develops plasma and/or a blood serum. In that case, when the plasma and/or the blood 
serum containing moisture develop, the reagent layer 24 is warmed. Thus, if the reagent layer 24 
can be warmed preparatorily, time until the blood test unit 1 0 reaches the above-mentioned 
prescribed temperature in an incubator can be shortened, and. thereby, a blood test can be 
performed well. 

[0076]As above substances, aluminosilicate. such as zeolite, slaked lime (iron powder + oxidizer), 
etc. are mentioned. 

[0077]In the blood examination apparatus of this example, the apical surface of the Hghtguide 45 
is arranged so that the bottom plate undersurface 42a of the unit acceptance part 42 may be 
contacted. By that cause, the distance between the lenses 48 and 49 and the two-dimensional 
photodetector 50 which constitute the photometry part 47, and the reagent layer 24 will always 
be maintained at a predetermined value. 

[0078] A blood examination apparatus asks for the concentration of the specific component in 
plasma and/or a blood serum, etc. based on an analytical curve as mentioned above, and also. It 
asks to the optical density of each detection spot 24a and 24b of the reagent layer 24, and it 
may be displayed or it may be constituted only as what outputs the signal which shows the 
optical density. 

[0079] As explained above the blood test unit 10 of this embodiment. Since it comes to arrange 
the constituent-of-blood demarcation membrane 16 and the reagent layer 24 in the well-closed 
container which comprises the outer case 1 1 and the container liner 21. If this blood test unit 10 
is used, after introducing whole blood into a well-closed container, a blood test can be 
conducted by irradiating the colored reagent layer 24 with the measuring beam 43 from the 
container outside, and measuring the reflected light quantity at that time from the outside of a 
unit. That is, after introduction of a blood sample can carry out a blood test to the constituent of 
blood in a well-closed container, without contacting at alLTherefore. according to this blood test 
unit 10, it can be prevented from an inspection pursuer contacting blood and being infected with 
an infectious disease from there. 

[0080]Thus. the blood test unit 10 of this embodiment. Since there is no possibility of touching a 
blood sample from outside intrinsically, after presenting an inspection, since autoclave 
processing is carried out. for example, it can lay on the shelf as it is, and has become what was 
therefore suitable for using it with a disposable gestalt. 

[0081] Although it can check that use has already been presented with the blood test unit 10 
that each detection spot 24a and 24b of the reagent layer 24 colors in the predetermined color, 
or by seeing the marks of the blood collecting needle 30 which remained in the rubber membrane 
1 5, It is good to make it characters, such as ''used", loom using a blood sample and the reagent 
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into which it colors in response to the reagent layer 24 so that that can be checked still more 
correctly. 

[0082]And in this blood test unit 10. Since plasma and/or a blood serum are separated from 
whole blood by the constituent-of-blood demarcation membrane 1 6 arranged in a well-closed 
container, According to this blood test unit 10. in order to separate plasma and/or a blood serum 
from whole blood, troublesome time and effort which sets this unit 1 0 to a centrifuge can be 
made unnecessary, and can conduct a blood test by easy operation. 

[0083]Especially. in the blood test unit 10 of this embodiment, an internal closed space can be 
made into a negative pressure state by carrying out relative displacement of the outer case 1 1 
and the container liner 21 as explained previously. Thus, if the blood collecting needle 30 is 
thrust into the rubber membrane 15 after making a closed space in a unit into a negative 
pressure state, or if the above-mentioned closed space Is made into a negative pressure state 
after thrusting the blood collecting needle 30 into the rubber membrane 15. the whole blood 31 
will come to be attracted strongly in this closed space. Thereby, extraction in a well-closed 
container is attained in the whole blood 31 of the specified quantity for a short time, and the 
working capacity of a blood test can be raised. 

[0084]In the blood test unit 10 of this embodiment. Since the constituent-of-blood demarcation 
membrane 1 6 comprises a porous-structure object which makes plasma and/or a blood serum 
penetrate and which does not make a formed element penetrate on the other hand, the 
structure for separation of plasma and/or a blood serum is easy, and after a unit is miniaturized, 
it is advantageous. Since the polysulfone membrane which has a path of a hole in the above- 
mentioned range as such a porous-structure object especially here is used, the segregation of 
very good plasma and/or a blood serum is obtained, and the effect which improves the reliability 
of a blood test is acquired. 

[0085]In the blood test unit 10 of this embodiment, this constituent-of^blood demarcation 
membrane 16 is being closely fixed in the state where cover the perimeter and a crevice is not 
formed to the inner skin of the outer case 1 1 , by the constituent-of-blood demarcation 
membrane's 16 having put to the outer case 1 1. and having been unified by the fabricating 
operation. Since it will be lost that the whole blood 31 before plasma and/or a blood serum are 
separated leaks and appears from the crevice between the inner skin of the outer case 1 1 and 
the constituent-of^blood demarcation membrane 1 6 in the reagent layer 24 side if it is such. The 
mistaken inspection can be prevented from this whole blood 31 adhering to the reagent layer 24. 
and an inspection becoming difficult or being conducted. 

[0086]Since the rubber membrane 15 which constitutes blood induction is formed in the one 
bottom 14 of the outer case 11 in this blood test unit 10, This rubber membrane 15 can change 
into the state where it is located in the tip side, and can have the blood test unit 1 0, and space 
in this blood test unit 10 can be made into a negative pressure state by operation of lengthening 
the container liner 21 to the front. Since it is very easy to do such operation, this operation 
enables it simply and to ensure introduction of a blood sample. 

[0087]In this blood test unit 10. since the bottom 23 is formed in the end of the distant one to 
the outer case upper base 14 of the container liner 21. the distance between both the bottoms 
14 and 23 serves as the maximum, and a closed space which the outer case 1 1 and the 
container liner 21 form will become possible the largest. So. under the premise of setting the 
capacity of this closed space as a predetermined size, since the size of the container liner 21 
and the whole outer case 1 1 is made to the minimum, when a blood test unit is miniaturized, it 
becomes advantageous. 

[0088]Since the rubber membrane 15 as blood induction is changed into the state of meeting 
this upper base 14, in the outer case 1 1 fixed to the upper base 14 in this blood test unit 10 and 
the constituent-of-blood demarcation membrane 16 is being fixed. It is possible to supply the 
introduced whole blood 31 to this constituent-of-blood demarcation membrane 16 promptly. 
[0089]In the blood test unit 10 of this embodiment. Since it is constituted so that the container 
liner 21 and the outer case 1 1 may slide via O ring 25. when carrying out relative displacement of 
these pipes 21 and 1 1 as mentioned above and making an internal closed space into a negative 
pressure state, this negative pressure state can be made more certainly. A constituent of blood 
can be prevented also from leaking from the crevice between the container liner 21 and the 
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outer case 1 1 out of a unit by forming such O ring 25. 

[0090]In the blood test unit 10 of this embodiment Since the container liner 21 is prevented 
from above-mentioned O ring 25 and the suspending portion 1 7 of the outer case 1 1 stopping 
mutually, and seceding from the outer case 11, a constituent of blood can be prevented from the 
container liner 21 and the outer case 1 1 breaking away carelessly, and leaking outside out of 
them. As a near suspending portion of the container liner 21, above-mentioned O ring 25 is used, 
and also in the method of drawing 2 Nakashita, a projected part is formed on the peripheral face 
of the container liner 21, and it is better considering it as a suspending portion than considering 
this O ring 25. 

[0091]Since two or more kinds of mutually different reagents into which this blood test unit 10 
reacts to plasma and/or a blood serum, and it colors have the reagent layer 24 which changes a 
position mutually and it comes to support as the detection spot 24a and 24b, It becomes what 
can supply this plasma and/or a blood serum to two or more detection spot 24a and 24b only by 
carrying out operation which supplies plasma and/or a blood serum to the reagent layer 24 once, 
and, thereby, the efficiency of inspection work improves. 

[0092]While the reagent layer 24 of the blood test unit 10 shall have two or more kinds of 
detection spot 24a and 24b reacted to a substance different mutually in plasma and/or a blood 
serum in this example. Since the blood examination apparatus 40 is formed so that it may 
irradiate with the measuring beam 43 of the wavelength which suits the above-mentioned 
detection spot 24a and 24b, respectively one by one. It is possible by a substance different 
mutually in plasma and/or a blood serum, i.e., here, to conduct the inspection about glucose and 
uric acid promptly. The blood examination apparatus 40 irradiates with a measuring beam 
simultaneously mutually to two or more above-mentioned kinds of detection spot 24a and 24b, 
and it may be constituted so that the reflected light quantity from them may be measured 
simultaneously. It is more desirable to make it such from the point of the efficiency improving of 
inspection work. 

[0093]In the blood examination apparatus 40 of this example, as a means to detect the optical 
density of the above-mentioned detection spot 24a and 24b, Reading [ photodetector / 50 / 
this / two-dimensional ] is possible in the bar code 24c (refer to drawing 3) which the two- 
dimensional photodetector 50 which picturizes the image of the reagent layer 24 of the blood 
test unit 10 was used, and was described at the reagent layer 24. Therefore, by inputting into the 
indicator 52, after processing suitably the photodetection signal S which this two-dimensional 
photodetector 50 outputs in the signal processing part 51, In this indicator 52, the information 
about the blood test unit 1 0 which the above-mentioned bar code 24c shows, i.e., the serial 
number, classification, etc.» can also be displayed. It is also possible to add amendment to an 
inspection result based on the correction information for every lot of the blood test unit 10 
which the bar code 24c shows. 

[0094]As information shown by this bar code 24c, the serial number of the blood test unit 1 0. lot 
number information, analytical curve information, interfering substance correction information, 
correction-for-temperature information, volume correction information other than classification, 
etc. are mentioned. 

[0095]As the above-mentioned bar code 24c, not only the thing of a general one-dimensional 
method but a two-dimensional bar code etc. are applicable. The mark of those other than a bar 
code may be applied as a mark which shows the information about the blood test unit 10. 
[0096]In order to ask for optical density correctly as mentioned above here from each detection 
spot 24a and the photodetection signal S which shows the reflected light quantity of every 24b, 
When reflection is 100%, based on those signals S, it is necessary to search for the 
photodetection signal S in the case of being 0%, and to proofread each detection spot 24a and 
the photodetection signal S which shows the reflected light quantity of every 24b. Drawing.1 9 
shows the means for it. 

[0097]That is, the blood test unit 1 0 stored in the unit acceptance part 42 of the blood 
examination apparatus 40 and the isomorphism-like dummy units 10W and 10K are used here. It 
comes to provide the white sheet 23W in the position in which the dummy unit 10W is equivalent 
to the reagent layer 24 of the blood test unit 10. It comes to provide the blackboard 23K in the 
position in which the dummy unit 10K is equivalent to the reagent layer 24 of the blood test unit 
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10. When reflection will be 100%. respectively if light measurement operation to the blood test 
unit 10 and same operation are performed after storing respectively such dummy units 10W and 
10K in the unit acceptance part 42 of the blood examination apparatus 40, the photodetection 
signal S in the case of being 0% is acquired. Then, if the proper memory measure is made to 
memorize those photodetection signals S, it is applicable to above-mentioned proofreading. 
[0098]As shown in this drawing 19 . the dummy unit 10D which has the bar code surface 23D 
where the bar code 24c shown in drawing 3 and the same bar code were recorded in the position 
equivalent to the reagent layer 24 of the blood test unit 10 is also applicable. That is, it stores 
such a dummy unit 10D at a time, for example in one 1 packing of the blood test unit 10, and 
before using the blood test unit 10 of the packing, the bar code information of the dummy unit 
10D is read beforehand, and a proper memory measure is made to memorize. If it is made such, 
it will become possible to display this information, as the information is read from a memory 
measure and mentioned above at the time of the light measurement operation to each blood test 
unit 10. or to add amendment to an inspection result based on this information. 
[0099]The dummy unit 210D of shape as not made into the blood test unit 10 and the shape of 
isomorphism, for example, shown in drawing 20 can also be used especially for the dummy unit 
used as mentioned above. The dummy unit 21 OD shown in this drawing 20 has the cylindrical 
knob portion 221 and the disk part 220 fixed to that end, and the surface of the disk part 220 is 
made into the bar code surface 223D where the bar code 224 was recorded. Thus, when applying 
the dummy unit 21 OD of different shape from the blood test unit 10, For example, what is 
necessary Is just to make it hold in the state where the bar code surface 223D comes this 
dummy unit 21 OD to the reagent layer 24 and homotopic of the blood test unit 10 by providing 
the step which supports the above-mentioned disk part 220 to the unit acceptance part 42 of 
the blood examination apparatus 40 etc. 

[0100]In the blood examination apparatus 40 of drawing 6, the two-dimensional photodetector 50 
which consists of CCD etc. detects each detection spot 24a of the reagent layer 24. or each of 
24b by two or more pixels (preferably 1 00 or more pixels). That is, reflected light quantity is 
mutually detected independently by two or more of those pixels about each detection spot 24a 
or two or more fields in one of 24b. And the signal processing part 51 processes statistically the 
light volume detection result about the two or more fields, calculates the light value representing 
each of each detection spot 24d or 24b, and it uses the light value in order to ask for the above- 
mentioned optical density. 

[0101]The processing etc. which search for the normal distribution of the processing which 
calculates average value, for example, the processing which calculates the median, and the 
amount value of detection light as the above-mentioned statistical procedure, and calculate the 
average value of only the light value which is in the range of ♦♦2SD (SO: standard deviation) 
from the light value of the frequency maximum are applied. 

[0102]Thus, if the light value representing each of each detection spot 24a or 24b is calculated 
and it asks for optical density based on the light value. Even when the reaction of plasma and/or 
a blood serum, and a reagent has nonuniformity in the one detection spot 24a or 24b or minute 
garbage etc. exist the influence of the specific light volume detection result by the 
nonuniformity. garbage, etc. is eliminated, and a blood test can be conducted correctly. 
[01 03] Although 1 pixel of the two-dimensional photodetector 50 makes here the field which 
carries out light volume detection the detection spot 24a or one field in 24b. it is good also 
considering the field in which two or more pixels of the two-dimensional photodetector 50 carry 
out light volume detection as the detection spot 24a or one field in 24b. That is. it may be made 
for 4 pixels which the two-dimensional photodetector 50 adjoins, for example to apply the 
average value of the amount of detection light by these 4 pixels, etc. to the above-mentioned 
statistical procedure by making into one field the field which carries out light volume detection. 
[0104]Since it is constituted in the blood examination apparatus 40 of drawing 6 so that each 
detection spot 24a or 24b may be suited, and it may irradiate with the measuring beam 43 by 
which the spectrum was carried out Each detection spot 24a or the catoptric light 43R from 24b 
is distinguished clearly mutually, it becomes detectable, and the inspection of two or more items 
can be conducted now with sufficient accuracy. 

[0105]In the blood examination apparatus 40 of drawing 6, the exposure of the measuring beam 
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43 to the reagent layer 24, and light volume detection of the catoptric light 43R from this 
reagent layer 24, Since it is constituted so that it may carry out from the reagent layer surface 
[ where plasma and/or a blood serum are supplied to the reagent layer 24 ], and reagent layer 
surface side of an opposite hand. The photometry part 47 and the lightguide 45 for detecting the 
catoptric light 43R can avoid interfering with the plasma skimming film 16 for supplying plasma 
and/or a blood serum, therefore have become what has the high flexibility of arrangement of this 
photometry part 47 or the lightguide 45. Especially the efFect especially that the flexibility of 
those arrangement becomes high since it is stored in this case in the well-closed container In 
which the reagent layer 24 consists of the outer case 1 1 and the container liner 21 and 
arrangement of the photometry part 47 or the lightguide 45 is difFicult from the first is 
remarkable, and becomes what has high practical value. Also in drawing 6 mentioned later and 
the blood examination apparatus shown in 8, 9, and 10, this point is the same. 
[0106]Next, with reference to drawing 7, the blood test unit 10A by another embodiment of this 
invention is explained. In this drawing 7, a jack per line is given to drawing 1 as stated above - an 
element equivalent to the element in six, and especially the explanation about them is omitted, 
as long as there is no necessity (following, the same). 

[0107]It differs in that the reagent layer 24 changes the blood test unit 10A shown in this 
drawing 7 into the state of not being the container liner 21 side and touching the rear face (field 
of the rubber membrane 15 and an opposite hand) of the constituent-of-blood demarcation 
membrane 16 of the outer case 1 1, as compared with the blood test unit 10 shown in drawin g 1 
- 6, and it is formed. 

[0108]When using the blood test unit 10A of such composition, a blood test can be 
fundamentally conducted similarly using drayyjng 5 explained previously and the device shown in 
6. However, even if it does not stuff the container liner 21 into the outer case 1 1 side in this 
case after introducing the whole blood 31 into this blood test unit 10A especially, the plasma 
and/or the blood serum which were separated by the constituent-of-blood demarcation 
membrane 1 6 develop to the reagent layer 24. That is, the direction in this case comes to be 
made more nearly promptly [ supply of the plasma to the reagent layer 24, and/or a blood 
serum ]. 

[0109]Next, with reference to drawing 8, the blood test unit 10B by another embodiment of this 
invention and the blood examination apparatus 40A using it are explained. As compared with the 
blood test unit 10 shown in drawing 1 - 6, the bottom 23B of the container liner 21 is not an end 
of this container liner 21, and the blood test unit 10B shown in this drawing 8 differs in that it is 
formed in pars intermedia. The blood examination apparatus 40A shown in this drawing 8 on the 
other hand. After the tip part of the lightguide 45 passes the opening 42b formed in the bottom 
plate of the unit acceptance part 42 as compared with the blood examination apparatus 40 
shown in drawing 6, it differs in that it is formed so that it may enter in the container liner 21 of 
the blood test unit 108. The apical surface of this lightguide 45 contacts the bottom 23B of the 
above-mentioned container liner 21, and, thereby, the distance between the lenses 48 and 49 
and the two-dimensional photodetector 50 which constitute the photometry part 47, and the 
reagent layer 24 is always maintained at a predetermined value. 

[01 10] A blood test can be conducted as well as the case where the blood test unit 10 and the 
blood examination apparatus 40 of drawingjS which were explained previously are used 
fundamentally when using the blood test unit 10B and the blood examination apparatus 40A of 
the above-mentioned composition. 

[01 1 1]Next. with reference to drawing 9, furthermore it uses the blood test unit of this invention, 
another blood examination apparatus 40B is explained. The blood examination apparatus 40B 
shown in this drawing 9 differs in the composition of a photometry part as compared with the 
blood examination apparatus 40A shown in drawing 8. That is, the photometry part 55 provided 
with the two-dimensional photodetector 50 and the image formation lens 56 is applied here. Also 
with this device, the apical surface of the lightguide 45 contacts the bottom 23B of the container 
liner 21, and, thereby, the distance between the image formation lens 56 and the two- 
dimensional photodetector 50 which constitute the photometry part 55. and the reagent layer 24 
is always maintained at a predetermined value. Here, what was shown in drawing 8, and the same 
thing are used as the blood test unit 10B. 
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[01 12]A blood test can be conducted as well as the case where the blood test unit 10 and the 
blood examination apparatus 40 of drawing 6 which were explained previously are used 
fundamentally when using the blood test unit lOB and the blood examination apparatus 40B of 
the above-mentioned composition. 

[01 13]Next, with reference to dr awing 1 0, furthermore it uses the blood test unit of this 
invention, the blood examination apparatus 40C by another embodiment is explained. The 
photometry part 47C is formed in a longer form as compared with the blood examination 
apparatus 40 shown in drawing 6, and the blood examination apparatus 40C shown In this drawing 
10 differs in that that rear end part has come from the lightguide 45 outside. As the blood test 
unit 10, what was shown in drawing 6, and the same thing are used. 

[01 14]As well as the case where the blood examination apparatus 40 of dravying 6 is used when 
using the blood examination apparatus 40C of the above-mentioned composition, a blood test 
can be conducted fundamentally. 

[01 1 5]Next, with reference to drawing LI, the blood test unit 60 by another embodiment of this 
invention is explained. The blood test unit 60 shown in this drawing 1 1 is provided with the 
following. 

The outer case 61 of the shape of an rectangular pipe which becomes an end fi^om the 
transparent member which has the bottom. 

It is the rectangular pipeHike container liner 62 to the appearance slidably combined with it in 
this outer case 61. 

Rubber membrane 65 as blood induction which closes the circular opening 64 formed in the one 
side face 63 of the outer case 61. 

The tabular reagent layer 67 fixed to the figure Nakashita side of the tabular constituent-of- 
blood demarcation membrane 66 arranged so that it may extend along the shaft orientations of 
this outer case 61 in the inside of the outer case 61, and this constituent-of-blood demarcation 
membrane 66. 

In the figure, for clear statement of the reagent layer 67. this reagent layer 67 is separated from 
the constituent-ofH^lood demarcation membrane 66, and it is shown. 

[01 16]The above-mentioned outer case 61 and the container liner 62 form a closed space inside 
like the outer case 1 1 of the blood test unit 10 and the container liner 21 which were shown in 
drawing 6. The inside of the above-mentioned closed space is set as negative pressure by 
moving the container liner 62 in the direction drawn out fr-om the outer case 61 (to the right 
direction in a figure). 

[01 17] Although the constituent-of-blood demarcation membrane 66 is made into the same thing 
as the constituent-of-blood demarcation membrane 16 of the blood test unit 10 fundamentally 
shown in drawing 6, it is formed in thick especially here and let it be a tabular thing. 
[01 18]The reagent layer 67 has the detection spot 67a, 67b, 67c, 67d. 67e, and 67f which comes 
respectively to spot two or more sorts (six sorts as an example) of reagents which are mutually 
different in the tabular nitrocellulose porous membrane as a base material whose diameter of a 
hole is 0.45 micrometer, for example. Two or more of these sorts of reagents react to two or 
more different substances in plasma and/or a blood serum, respectively, and assume coloring. 
Since this reagent layer 67 is being fixed to the constituent-of-blood demarcation membrane 66 
as it mentioned above, this reagent layer 67 has also been prolonged along the shaft orientations 
of the outer case 61. 

[01 19]Hereafter, the blood test using the above-mentioned blood test unit 60 is explained. First, 
blood collecting work is explained. In that case, a closed space in this blood test unit 60 is set as 
negative pressure by operating the container liner 62 as mentioned above. It is in this state, and 
the other end of the blood collecting needle 30 with which one end was stabbed by the human 
upper arm part, for example is thrust into the rubber membrane 65 of the outer case 61, and it 
leads in the above-mentioned closed space. Then, when the inside of this closed space has 
negative pressure, the whole blood 31 is introduced in this closed space through the blood 
collecting needle 30. This whole blood 31 is developed on the constituent-of-blood demarcation 
membrane 66 like a graphic display, and the formed element of them is caught on the 
constituent-of-blood demarcation membrane 66, and plasma and/or a blood serum penetrate 
this constituent-of-blood demarcation membrane 66. It develops on the reagent layer 67, and 
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the detection spot 67a-67f of this reagent layer 67 reacts to the special material in the plasma 
which is a subject of examination, and/or a blood serum, respectively, and colors into the plasma 
and/or the blood serum which penetrated the constituent-of-blood demarcation membrane 66. 
[01 20]Also in this blood test unit 60. while the air introducing hole 26 is established in the 
container liner 62, the seal 27 which closes this air introducing hole 26 is stuck. By them, the 
same effect as the above*-mentioned can be acquired also in this case. 

[0121]Next optical density measurement of the detection spot 67a-67f is explained. In the blood 
examination apparatus 40D which shows drawing 1 2 an important section, the blood test unit 60 
is covered over light measurement operation. This blood examination apparatus 40D is provided 
with the following as illustrated 

One pair of lightguides 70 and 70 which irradiate the detection spot 67a-67f of this reagent layer 
67 with the measuring beam 43 from the rear-face (undersurface in inside of drawing . 1.1) side of 
the reagent layer 67 of the blood test unit 60. 

The six gradient index lenses 71a, 71b, 71c, 71d, 71e, and 71f arranged so that it may be 
respectively located in above-mentioned detection spot [ 67a, 67b, 67c, 67d, 67e, and 67f ] right 
above. 

The two-dimensional photodetector 50 which consists of CCD etc. which have been arranged so 
that these gradient index lenses [ 71a-71f } all may be countered. 

[01 22] Although one side of the outer case 61 of the blood test unit 60 shown in dravying jjl 
intervenes between the above-mentioned blood examination apparatus 40D and the reagent 

layer 67, this outer case side is omitted in drawing 12. 

[0123]In the blood examination apparatus 40D of the above-mentioned composition, if the 
measuring beam 43 is irradiated by the reagent layer 67, the light reflected by each detection 
spot 67a-67f of this reagent layer 67 — the each gradient index lens 71 — being effectively 
condensed by a-71 f — therefore — each lens 71 — every a-71f67, i.e.. each detection spot, — 
reflected light quantity is measured every a-67f. Therefore, according to this blood examination 
apparatus 40D, based on the photodetection signal S which the two-dimensional photodetector 
50 outputs, the each detection spot [ 67a-67f ] optical density in which it colors is individually 
detectable. 

[0124]What is necessary is Just to apply fundamentally the technique using the analytical curve 
which the device of drawing 6 explained previously adopted also in this case, in order to ask for 
the concentration of the special material reacted to each detection spot 67a-67f from such 
optical density which changes on a time-axis. 

[0125]In the blood examination apparatus 40D explained above. Since it is made to perform 
exposure of the measuring beam 43, and detection of reflected light quantity from the 
constituent-of-blood demarcation membrane 66 (refer to driawing 1 1) which supplies plasma 
and/or a blood serum to the rear^ace side 67 of the reagent layer 67 of the blood test unit 60, 
i.e.. a reagent layer, and the opposite hand, the lightguides 70 and 70 and the gradient index lens 
71 — the two-dimensional photodetector 50 does not interfere with the constituent-of-blood 
demarcation membrane 66 further, and. therefore, a-71 f of layouts of these lightguides 70 and 
70, gradient index lenses 71a-71f, and two-dimensional photodetectors 50 become easy. 
Especially in this device, it is made to correspond to each detection spot 67a-67f. respectively, 
and the gradient index lenses 71a-71f are formed, and since the flexibility for arranging them 
from the first is low, especially the effect that the above-mentioned layout becomes easy 
becomes what has remarkable and high practical value. Also in drawing 13 mentioned later and 
the device of 1 8 and 22. this point is the same. 

[0126]Since the gradient index lenses 71a-71f are arranged in this blood examination apparatus 
40D. respectively so that each detection spot 67a-67f of the reagent layer 67 may be attended. 
The accuracy of a blood test can be prevented from the measuring beams scattered in reagent 
layer portions other than detection spot 67a-67f being detected by the two-dimensional 
photodetector 50, and being spoiled. 

[0127]Here. the result of the experiment conducted in order to check the above-mentioned 
effect is explained. The bromphenol-blue solution as a reagent was spotted on the nitrocellulose 
membrane, and the reagent layer was formed. The diameter of detection spot was 500 
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micrometers, the pitch was 1 mm, and the detection spot of a total of four points was formed by 
two length and two side so that it may be in the state where the colored detection spot is 
located in a line with the constant interval. The light source which emits a measuring beam is 
irradiated with a measuring beam at the above-mentioned detection spot at a halogen lamp and 
a light filter using R-60 by Hoya Corp., When the average of the reflected light quantity from 
each detection spot at the time of providing a gradient index lens individually and condensing the 
catoptric light to each detection spot is set to 100, Also when the unit for an experiment which 
applied portions other than each detection spot 67a-67f of the reagent layer 67 black was used, 
the average of the reflected light quantity from each detection spot was set to 100. Supposing 
the condensing optical system which consists of the above-mentioned gradient index lens is also 
condensing the scattered light from portions other than detection spot 67a*67f, the average of 
the reflected light quantity from each detection spot in the case of the latter must be less than 
100, but« When the above results came out» it was checked that the condensing optical system is 
not condensing the above-mentioned scattered light. This result is similarly obtained^ when 
replacing with the two-dimensional photodetector 50 and using a one-dimensional photodetector 
as a photodetector. 

[0128]Next, with reference to drawing 13, furthermore it uses the blood test unit of this 
invention, another blood examination apparatus 40F is explained. The blood examination 
apparatus 40F shown in this drawing 13, As compared with the blood examination apparatus 40D 
which is aimed at the reagent layer 67F which has the detection spot 67a, 67b, 67c, and 67d of 
plurality (4 as an example) arranged at one row, and was shown in drawin g 1 2. The point that the 
four gradient index lenses 71a, 71b, 71c, and 71 d are allocated in one row differs from the point 
that the one-dimensional photodetector 72 which consists of CCD linear sensors etc. as a 
photodetector is used. 

[01 29] Also in this blood examination apparatus 40F, if the measuring beam 43 is irradiated by the 
reagent layer 67F, the light reflected by each detection spot 67a-67d of this reagent layer 67F - 
- the each gradient index lens 71 — being effectively condensed by a-71 d — therefore — each 
lens 71 — every a-71d67. i.e., each detection spot, — reflected light quantity is measured every 
a-67d. Therefore, according to this blood examination apparatus 40F, based on the 
photodetection signal S which the one-dimensional photodetector 72 outputs, the each 
detection spot [ 67a-67d ] optical density in which it colors is individually detectable. 
[0130]What is necessary is just to apply fundamentally the technique using the analytical curve 
which the device of drawing 6 explained previously adopted also in this case, in order to ask for 
the concentration of the special material reacted to each detection spot 67a-67d from such 
optical density which changes on a time-axis. 

[0131]Next. with reference to drawing 14, the blood test unit 80 by another embodiment of this 
invention is explained. The blood test unit 80 shown in this dr awing 14, As compared with the 
blood test unit 60 shown in drawing 1 1 , the constituent-of-blood demarcation membrane 66G is 
arranged in parallel with the bottom 68 of the outer case 61 fundamentally. The opening 64 is 
formed in this bottom 68 corresponding to it, and it differs in that the cylindrical reagent layer 
67G prolonged in the shaft orientations of the outer case 61 is applied The five detection spot 
67a, 67b, 67c, 67d, and 67e is formed in the above-mentioned reagent layer 67G as an example. 
[0132]Also in this blood test unit 80, whole blood is introduced into the inside of the outer case 
61 from there by the ability to pierce the blood collecting needle 30 in the rubber membrane 65 
which has closed the opening 64. The introduced whole blood Is developed on the constituent- 
of-blood demarcation membrane 66G, and a formed element is caught by this constituent-of- 
blood demarcation membrane 66G, and plasma and/or a blood serum penetrate this constituent- 
of-blood demarcation membrane 66G. The plasma and/or the blood serum which penetrated the 
constituent-of-blood demarcation membrane 66G develop the reagent layer 67G top to that 
longitudinal direction, and the detection spot 67a-67e of this reagent layer 67G reacts to the 
special material in the plasma which is a subject of examination, and/or a blood serum, 
respectively, and colors into them. 

[0133]In order to detect such colored optical density of the detection spot 67a-67e, the blood 
examination apparatus 40F shown, for example in dravying 13 and the blood examination 
apparatus which has the same basic constitution can be used conveniently. 
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[0134]Also in this blood test unit 80, while the air introducing hole 26 is established in the 
container liner 62. the seal 27 which closes this air introducing hole 26 is stuck. By them, the 
same effect as the above-mentioned can be acquired also in this case. 
[0135]Next, dra wing 15 shows the reagent layer 124 in the blood test unit by another 
embodiment of this invention. In this reagent layer 1 24. portions other than the detection spot 
24a which is supporting the reagent, and 24b are made into the black side 124B. If the reagent 
layer 124 is formed in this way, the accuracy of a blood test can be prevented from the 
detection spot 24a and the measuring beams scattered in portions other than 24b being 
detected by the photodetection means, and being spoiled. The same effect can be acquired even 
if it considers it as the near dark field or the mirror plane black instead of making portions other 
than the detection spot 24a and 24b into the above black sides 1 248. 

[0136]Here, the result of the experiment conducted in order to check the above-mentioned 
effect is explained. The bromphenol-blue solution as a reagent was spotted on the nitrocellulose 
membrane, and the reagent layer was formed. The diameter of detection spot was 500 
micrometers, the pitch was 1 mm, and two length, the side of two points, and the detection spot 
of a total of four points were formed so that it may be in the state where the colored detection 
spot is located in a line with the constant interval. The light source which emits a measuring 
beam is irradiated with a measuring beam at the above-mentioned detection spot at a halogen 
lamp and a light filter using R-60 by Hoya Corp.. When the average of the reflected light quantity 
from each detection spot at the time of leading the catoptric light to CCD is set to 100, The 
average of the reflected light quantity from each detection spot at the time of smearing away 
portions other than detection spot black was set to 97, and it was checked that the influence of 
the scattered light from portions other than detection spot can be inhibited. 
[0137]Next, draiwing 16 shows the reagent layer 167 in the blood test unit by another 
embodiment of this invention. In this reagent layer 167, the detection areas 167a, 167b, 167c, 
and 1 67d which are supporting the reagent are formed in the shape of a strip of paper. 
[0138]Next, with reference to drawing 17, the blood test unit 110 by another embodiment of this 
invention is explained. This blood test unit 1 1 0 differs in that the locking mechanism which 
maintains the state of both these pipes 1 1 and 21 is established, when the inside of a closed 
space which the outer case 1 1 and the container liner 21 form inside compared with the blood 
test unit 10 shown in drawing 1 is in a negative pressure state. This locking mechanism 
comprises the engagement groove 1 1 1 of the shape of an L character formed in the inner circle 
wall of the outer case 11, and the engaging projection 121 which protruded from the peripheral 
wall of the container liner 21, and was stored in the above-mentioned engagement groove 111. 
[01 39]When using this blood test unit 110, After lengthening the container liner 21 caudad in the 
direction which separates from the outer case 11. i.e., draw ing 1 7, and making the inside of the 
above-mentioned (the engaging projection 121 moves then in the inside of the fluting portion of 
the engagement groove 111) closed space into a negative pressure state. If the container liner 
21 is rotated in the direction of arrow T in the figure a little, the engaging projection 121 will be 
allured in the Yokomizo portion of the engagement groove 111. Then, since It becomes 
impossible to move the container liner 21 to the shaft orientations, it can prevent returning to 
the state where both the pipes 1 1 and 21 will be in the original state, and the inside of a jam 
becomes atmospheric pressure automatically. Since it will become unnecessary to hold them by 
a fingertip so that both the pipes 1 1 and 21 may not return to the state of the origin of this if 
that is right, introduction of the blood sample into these both pipes 1 1 and 21 can be performed 
easily. 

[0140]Next, with reference to drawing 18. furthermore it uses the blood test unit of this 
invention, another blood examination apparatus is explained. The figure shows the front shape of 
the portion of the light-receiving optical system of this blood examination apparatus. This blood 
examination apparatus inspects using the blood test unit which has the reagent layer 67F as 
shown, for example in drawing 13, and here. As a condensing optical system which condenses 
the catoptric light 43R from the detection spot 67a-67d, and is led to the one-dimensional 
photodetector 72. the lens array 170 which comes to install many gradient index lenses 171 in 
one row side by side is used. 

[0141]In this composition, it is efficiently condensed with the gradient index lens 171 of plurality 
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(4 as an example), and the light 43R reflected in each of the detection spot 67a-67d is led to the 
one-dimensional photodetector 72. 

[0142]The catoptric light 43R is condensed with two or more lenses arranged by one dimension 
as mentioned above, and also the optical system which condenses the catoptric light 43R with 
two or more lenses arranged by two dimensions is applicable. 

[0143]Next, with reference to draw ing 2 1. furthermore it uses the blood test unit of this 
invention, another blood examination apparatus is explained. The figure shows the strabism 
shape of the portion of the light transmission optical system of this blood examination apparatus. 
The four light emitting diodes 244a with which this blood examination apparatus emits the 
measuring beam 43 of mutually different wavelength. It has 244b. 244c. and 244d. and after the 
measuring beam 43 emitted from them is respectively made into a parallel beam with the 
collimator lenses 245a. 245b. 245c. and 245d. the band pass filters 246a, 246b. 246c, and 246d let 
it pass respectively. 

[0144]Each of all above-mentioned elements are carried in the movable carriage 240. and this 
movable carriage 240 is movable to the light emitting diodes [ 244a. 244b, 244c. and 244d ] line 
direction of arrow M. i.e.. the direction in a figure, by the driving means 250. The lightguide 45 
which makes the measuring beam 43 spread like the thing in drawing 6 is formed, and the 
chopper 251 is allocated before the light incidence end (front end surface). 
[0145]In the above-mentioned composition, it is set as the state of countering the light 
incidence end of the lightguide 45 selectively [ one ] of the four light emitting diodes 244a. 244b. 
244c, and 244d. by moving the movable carriage 240. Then, by placing a proper time interval and 
moving this movable carriage 240 intermittently, the measuring beam 43 of four sorts of mutually 
different wavelength can be made to be able to emit from the rear end face of the lightguide 45, 
and the reagent layer of the blood test unit besides a graphic display can be irradiated. 
[0146]In this composition, the state of rotating the chopper 251 and interrupting the measuring 
beam 43 can be made. Then, if the photodetection signal S which the photodetector (for 
example, two-dimensional photodetector 50 grade shown in drawing 6) besides a graphic display 
outputs is made to memorize when it changes into this state, it can be used for proofreading of 
the optical density mentioned above as a photodetection signal in case reflection of the 
measuring beam 43 in a reagent layer is 0%. 

[0147]Next, with reference to dra wing 22. furthermore it uses the blood test unit of this 
invention, another blood examination apparatus is explained Compared with the blood 
examination apparatus 40F shown in drawing 13. this blood examination apparatus 40H. It differs 
in that the four lightguides 70a. 70b. 70c. and 70d which emit the measuring beam 43 individually 
towards the four detection spot 67a. 67b. 67c. and 67d of the reagent layer 67F are used instead 
of the one big lightguide 70. 

[0148]thus. the measuring beam by which the spectrum was carried out so that each reagent of 
the four detection spot 67a-67d might be suited when using the light transmission optical 
system divided into four lines ~ each detection spot 67 — an exposure becomes possible 
independently every a-67d. and improvement in inspection accuracy is realized. 
[0149]Next. the manufacturing method is collectively explained in part about the details of the 
element which constitutes the blood test unit of this invention. 

[0150]First. the example of the porous-structure object which constitutes a reagent layer is 
explained. In this example, a porous-structure object is formed there by a calendar method using 
a nitrocellulose membrane or polysulfone membrane. On a stainless steel plate with a thickness 
of 100 micrometers which has 64 holes (eight eight length x width) with a diameter of 300 
micrometers which set the interval of the mutual center to 500 micrometers, and was allotted. 
The nitrocellulose membrane (made in Millipore Corporation: STHF) whose diameter of a hole is 
15 micrometers was bonded by thermo-compression on condition of for [ temperature / of 140 
** /. pressure 500 kg/cm^. and time ] 2 minutes, and the porous-structure object was made to 
form into the hole of a stainless steel plate. In the portion of the porous-structure object which 
existed in the outside of the hole of a stainless steel plate, porosity was extinguished by thermo 
compression bonding, the white film changed transparently, and the structure (barrier) where 
water did not permeate was formed. 

[0151]The nitrocellulose membrane (HA) whose same diameter of a hole by Millipore Corporation 
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it replaces with the above-mentioned nitrocellulose membrane, and is 0.45 micrometer, It is also 
possible to use the polysulfone membrane which has a diameter of a hole by Fuji Photo Film Co., 
Ltd in the range of 0.5-50 micrometers (the diameter of the minimum hole: 1-2 micrometers), 
and the porous membrane which consists of an acetyl cellulose, cellulose, nylon, etc. further It is 
also possible to replace with the above-mentioned stainless steel plate, and to use the resin 
board which consists of the metal plate which consists of nickel, copper, silver, gold, platinum, 
etc. or Teflon (registered trademark), polystyrene, polyethylene, etc. 

[0152]The porous-structure object formed as mentioned above can be used in order to form the 
reagent layers 24, 67, and 67F in each embodiment described previously, or 67G. 
[0153]In order to make a reagent hold on a porous-structure object which was explained above, 
a constant rate of reagents about 1 nl (nano liter) can be spotted there as an example using a 
commercial spotter, and how to dry this reagent after that and to consider it as detection spot 
can be used, for example. 

[01 54]When forming detection spot as mentioned above, it is good to form a barrier beforehand 
so that a water-soluble reagent may not permeate other than the field made into the detection 
spot of a porous-structure object. Such a barrier is previously formed automatically by this 
thermo compression bonding as explanation, when forming a porous-structure object by the 
technique of said thermo compression bonding, but after forming a porous-structure object, 
newly forming by thermal melting arrival is also possible. 

[0155]It is based on this thermal melting arrival, and also 300 micrometers in diameter the 
circular nitrocellulose membrane or polysulfone membrane beforehand impregnated with the 
required reagent is formed. It is also possible to form the structure where a water-soluble 
reagent does not permeate those surrounding portions by forming the reagent layer which placed 
the prescribed interval mutually on another nitrocellulose membrane or polysulfone membrane, 
stuck them, and became independent. 

[0156]As for the constituent-of-blood demarcation membrane of the constituent-of-blood 
demarcation membrane 1 6 grade shown in dra wi ng 2, when a reagent layer is pressed there, in 
order to prevent damage, it is desirable to attach a breakage prevention film to the surface of 
the side which touches a reagent layer. The following experiment was conducted in order to 
confirm it. The nylon mesh with a thickness of 300-400 micrometers as for which a hole 200-400 
micrometers in diameter is vacant in a 1-mm pitch was pasted together to the constituent-of- 
blood demarcation membrane which consists of polysulfone membrane. This was pierced in a 
circle 10 mm in diameter, it attached to the inside of a plastic cylinder 20 mm in length, and 10 
mm in inside diameter, and SOmicrol (microliter) dropping of whole blood was done from the nylon 
mesh side. And the plastic cylinder with an outer diameter of 6 mm which attached a 
nitrocellulose membrane 6 mm in diameter to the bottom was inserted in the polysulfone 
membrane side of the above-mentioned cylinder, and this polysulfone membrane was made to 
contact by the pressure of 300 - 500 kg/m^. As comparison, same operation was performed 
using the polysulfone membrane which does not paste a nylon mesh together. 
[0157]As a result although damage arose in the polysulfone membrane of the direction which 
does not paste a nylon mesh together, damage did not arise in the polysulfone membrane of the 
direction which pasted the nylon mesh together. 

[01 58] Next, the other examples of the reagent layer which constitutes the blood test unit of this 
invention are explained. 

[0159]A nitrocellulose porous membrane with the aperture of 0.45 micrometer by Millipore 
Corporation is stuck on the slide glass (1 inch x 3 inches) for microscope observation. The MES 
buffer solution prepared to pH 5.5-6.5 which mixed glucose oxidase, peroxidase, 1 ,7- 
dihydroxynaphthalene, and 4-aminoantipyrine on this film. Using MAIKUROSU Potter, it spots on 
a total of 24 places of four length and six width at intervals of 600 micrometers, they were dried 
in size about 200 micrometers in diameter, and the glucose detection spot of the pigment 
system which makes near 505 nm absorption maximum wavelength was created. 
[0160]Use a halogen lamp for a light source, and generate the light of constant intensity, make 
this light monochrome-ize using the light filter which passes 505-nm light, and it uses as a 
measuring beam, A sample table is fixed to the position separated from the light source 10-30 
cm, and it was made for the distance between the above-mentioned nitrocellulose porous 
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membrane and light source which are placed on this sample table to become fixed. And the 
optical system which leads catoptric light when the above-mentioned glucose detection spot of 
a nitrocellulose porous membrane Is irradiated with a measuring beam to a CCD detector 
through a lens system 10 times the magnification of this has been arranged. 
[0161]The light Income of CCD each element when a measuring beam is interrupted in the light 
measurement system which interrupted the light from the external world was measured, and this 
was made to memorize as light volume at the time of OX reflection. Next the white plate was put 
on the same place in which the above-mentioned nitrocellulose porous membrane is installed, 
the light income in CCD each element was measured, and this was made to memorize as light 
volume at the time of 100% reflection. 

[0162]While the nitrocellulose porous membrane was fixed to the predetermined place, human 
serum was spotted so that the detection spot of 24 points might get wet certainly, and it had 
been made to irradiate with light with a wavelength of 505 nm, the reflected light quantity from a 
nitrocellulose porous membrane was measured once at 1 0 seconds^ and it converted Into the 
optical density of each colored spot. Since the optical density of each spot reached uniformly in 
about 1 minute after blood serum spotting, it asked for the optical density at that time as a 
terminal point. By spotting similarly two or more blood serums prepared to different glucose 
concentration, the analytical curve of the optical density to glucose concentration was able to 
be prepared, and it was able to ask for the glucose concentration of arbitrary human sera based 
on the analytical curve. 

[0163]Next, another example of a reagent layer Is explained. The stainless plate which made 
black the polyethylene board or the surface stained black is used, . A total of six length and 36 
width 6 individuals opened there a hole 200-500 micrometers in diameter at intervals of the 
twice of a diameter The MES buffer solution prepared to pH 5.5-6.5 which embedded the 
nitrocellulose porous membrane into those and mixed there glucose oxidase, peroxidase, 
1 ,7-dlhydroxynaphthalene, and 4-amlnoantlpyrine, It was made to spot and dry using 
MAIKUROSU Potter. 

[0164]About this reagent layer as well as the above, the measurable thing was checked in the 
glucose concentration of human serum. 

[0165]Next, the element which constitutes the blood examination apparatus using the blood test 
unit of this invention is explained still in detail. 

[0166]As a light source which emits a measuring beam first, the white light source of not only 
the light emitting diode that emits the monochromatic light or white light mentioned above but a 
halogen lamp, a xenon lamp, etc. may be used. As a means to monochrome-Ize a measuring 
beam, the light filter which passes the light of a zone with a center wavelength of about ^3 nm 
can be used conveniently. However, if it is the wavelength of the range of the absorption 
wavelength of not only it but the colored reagent, the filter with the comparatively bad degree of 
monochrome which passes light with a center wavelength of about **30 nm may be used. A 
monochromatic high light emitting diode, a semiconductor laser, etc. which emit the light of only 
the wavelength in the range of the absorption wavelength of the colored reagent may be used 
without using a filter. 

[0167]As a means to, detect the light reflected by the reagent layer on the other hand. What can 
perform two or more simultaneous point light measurement of what [ not only ] consists of 
above-mentioned CCD but a photodiode array, an optical multi-analyzer, etc. may be used, and 
two or more things for which a photo-multiplier etc. can single point measure the strength of the 
light may be used, putting them In order. 

[0168]In order to acquire the photodetection signal S in case reflection of the measuring beam in 
a reagent layer is 0%, The chopper 251 shown in the dummy unit 10K shown In dra wing 1 9 or 
drawing 20 is used, and also every means of others which interrupt the measuring beam which 
goes to a reagent layer, or the light which reflects by a reagent layer and faces to a 
photodetector can be used. As such a means, not only a means to intercept light simply but a 
means by which luminous intensity and an optical path are changed using interference of light, 
refraction, or diffraction is applicable. Interrupting light optically Intercepts the current supply 
source to the light source which emits a measuring beam without carrying out, and it may be 
made to treat the photodetection signal S which the photodetector at that time outputs as a 
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photodetectfon signal In case reflection is 0%, 

[0169]In order to acquire the photodetectfon signal S in case reflection of the measuring beam In 
a reagent layer is 100%. The white sheet 23W of the dummy unit lOW shown in dra wing 19 is 
used, and also optical density irradiates known gray, blue, green, yellow, and red board with a 
measuring beam, and the photodetection signal S in 1 00% reflection is converted, and it may be 
made to ask from the photodetection signal S at that time. 

[0170]Form in a part of reagent layer 24 the blackboard 23K with which the above-mentioned 
dummy unit 10K is provided, the same blackboard and the white sheet 23W with which the 
dummy unit 10W is provided, and the same white sheet and they are irradiated with a measuring 
beam. It may be made to acquire the photodetection signal S in 100% reflection respectively in 
0% reflection. 

[01 71]The method of making a blood examination apparatus judging the starting point of the 
coloring reaction in a reagent layer. May make some or all of not only a method but a blood test 
unit that measures the reflected light quantity from a reagent layer Judge by making a blood 
examination apparatus contact directly and indirectly, and. It may be made to make the signal 
which shows a coloring reaction start input into this blood examination apparatus by manual 
operation performed at the same time it loads a blood examination apparatus with a blood test 
unit. 



[Translation donej 
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[0 0 6 2] M)fci*mcoV>TaM-r6o 0 5 

li. Ji8Eifajffi«fe3S^^-;/ M0^fflv>^jfiirffi«iJE$^(a40<;) 

40 40<0KSRfiDj«igSr»L<fl^i-t>O-Cfcao H^Sn^jfi 
►)rcDifiLa$«^at3Sfa40ii. IS«i:±ffi4Uc, ikiiJitttS^^ 

42^*rU-CV^6o jfil*ffi«^S^^y hlOI±Z<0^=t3^ 
7?:aS42lc*tLr. §l#aiSixri>6f^fSf2lW)75i^P>iRS$ 

"ef^fSi2l;fJ*ta^itWlwSK)i>r. jKi^fS|2l(Oi^3l/H24j*t^(S| 
i]cojk%f£^^«|gSi6(cfigMi-^4^flg^/i^'& (IS6<7>«: 

m „ r::r'. ^^®24iirf[L?S*5^^a»fi8i6<b¥ft/ir<^ 

50 lSl»i-6i*lg<t:/j!«»« 
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[00 6 31 s&as uys: J: 9 iciisimjiit^^mmie(o±m{c 

[0 0 6 4J ia6{c:3^L<7j^$it^iS5'9ifiiaglftSi5S40 

[0 0 6 51 ±823tiIR-3.^ ^ h44fA. 505 n m iff 52 cOS^ 
ft<7)3tSr5l'r6^)t^^:=f- K.Jr. 650n mj5j22£Oi»fi: 

ojte^^-r s^^tiJ^-Y Ki h<r>xh 

505nmO&S(7:>3t*Sja*-^5:7^/U^i:, 650nmCO 

45rt<03tW<c»A$n'6J:9<w<co-C<.>'5o rco 

m*5 J: tK650 n m iff ia (OififiO jfcSr ^ tf a fe**38"f^ 

[0 0 6 61 ^cD:7-</^^iL- h46(07-</u^38tRiBft 
iSBAJS^^s/ h44<03g*y><:^-KiB«]K8ttgft 
f^li. *ii(D®J|»SI553t::J; ^?Sv^lcffiaftL-C«J^a]^F^ 
6p i'fj:t>'h. 505niniffiZ2«oStfi<O3t«r^"t-S%)t^ 
K;)SSK8ft*n'5gS«w«i, 505 n m<;)i6S<05tSrS 
iS$-ii-^:7.fyu^;Jt^ffijc:lfliA$ix. esonrnfiiatott 
fi<05fc^^-r6M*y-<^- K;i5^gii!l$tt>5K5(cri, 65 

[006 8] m^milt^ 91^3t43;^Sf^ei2lCDMS|@24 
«cro^^nfc<b#. ■tw-eR<ftLfcJ5[«t*:43R$:m3t-r 
6JtiK!i^:/X48i:. Z(on^u>X48xm^^i^t:R!ti 
3t43RlrJ;5»Sr3etf-tir5)|g»uvX49t. 
fftffiHUfiaStifcC C D^?J»<b/j!2) 2 iJC7C*«m!S50 1 

[0 0 6 91 J^T, ±8ai«f*Oj&rffi«effi:3SKE40COf^ffllC 
oi>T2ttwr^o ^^.y hg*Si542p^<c:ifiiJK«iaE^^y 
M0;^?itK^$4x^^, 3taS^:=-;^ H44ib*i:tJ«>^^/Ui$'^ 
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4x5Ct(^J:»3, jffifi505nmOiBil;e^43tJKS650nm 
<0»j^)t43i;js. Mx.tf0. ItWc-a-f oS5S«C*^^ 

K45*iffiLT. p^m2\(o^mm4{zmm^tt^, ^^^w 
6x\t. it:^^ h^4s<D9cm^h^«ii^iKmxmftii'^m 

m^43iD0h. U,miS24(D^m^7fiy h24a:$SXm4b 

AmfSt^ihx^^i»mmzi^i^^o^»(o?f^i:7iki.xh^^ 

r<^^#»lil624-CS*tL/::RW3t43R<0*fl:d5, 2»c 
7c3fe^ Wig50l:: J: o rSi W $ 
10 0 7 01 ^IES24<Cfl5/aSttTV>-5WKt//U=i^;^ 
h24 a is J;r;5Rj©«Jta:^4? h24bco«-|gWf 

0. 1»(c-fti«o«l3t*tt5o 2»:7C*»a5 

8S5oniij5R^)'f«J*ixfct><or**>or. umm24±(r>mm 
m»so/^^m:h't^fti^mm^'S{zm<$^^Xs #mui;^^ 

[0 0 7 11 >itib\ 2iSfc7c*:«4m5S50d5ta;^?-r^5feBim 
«rjH^-r5y5:«>{cj±. 2 y:7c3tfimiS&50(^:5t«^mffi_t<;o 

mm^t. ^mm24±<o{iLm.t<oMfti:i^^x:ts< ztnf^ 

•i^S-CfcSp ^(Dfti«)(CJl. rtl8f2lSr^=^ .y hS*Sl542 
fftJx.i^rtf§J2l<O^/g^±C0 1 ffl^^cx^.;/ hS*ffl542f^) 

1 ®miz^^^m^t>^'^-^^mLxi6 

fK^^^S^zij^ MoS-^^ y h9*SflS42i^<c:iteaf*-tt'ix« 
[0 0 7 2] ±8a#«|ffl:^7Hs' h24a . 24bScOSJt)t 

ffl:4r^"f)fel^aifS^sii, m^fti^Si55i;cA;^$n-5o 
6 f^* * 4xfc ^^'U 3 — J; O^mef <7>fiiffi ICM-*- 

WkB£A^h. t^tk&mzm'^^^x^/i^^—^^xxy^mm<o 
v^mm(r>m&ii^^Mf^se:tLxmnk$ti^, fj:^. ±3e 

[0 0 7 3] ^::'e, ^3KS24co«sUjxde2/ h-SrfB^i- 

Km^m^^hixxi^^m-^izit. fkm^M^:^y hmz 
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A?L26«riiDU-Cf*Jf8S21rt«c, ►) |i$t|i|Jg24JcS^t|i 

[00741 Jtim<r>X 5 'fei^— H^i«>->-/l'27© 

ffl-r«>Ct fC§^>o ^reOS^t. a^iSA^JC-tO^ 10 

[0 0 7 5] /<*5:iroifiijRtft2t*iT/i9K5lcii, 
0^^1.©-<>'*3.'<— ^'S:fiJffl|L.-CJliiffilft3S3.= 3/ MO 

<o»^lwi±, «liJB24il«RfeL-Ciii»i3J:0=/*fcl±ik 

ifiif»;9«ISM-t-«wtJcA0WI!IJg24*sADia$*v-5, 

J;^{c:u-CiKKIffi24«r^<if86<)(cAD}a-C#mi, -f>'=¥^ 

^■CIln.^(^«^^E3.Ji y h io;js±8e0f;e?affl:irfi] 

[0 0 7 6J tito, ±8E(OJ; L-Cll. -tf^v 

[0 O 7 7J 4fc*:CT<Oifili«^^3SaiC*5l'^T. 3tjy'C 30 

«-t<5J;9lciaia5n-Cv^-5. *nuj;»>. iW3tSI547«r 
t»!£i'«i^>X48. 49jBJ:u:2i»:5cjlie;^m8SS0^»aijB 

[0 0 7 8] /.f^jSihiKtllESISM:, ifiL««iJ:t):/£^»: 
t^-C*:i<)5f&, f<:aiJa24<o#«ltti;^rt?s/ h24a» 24 bw 

[00 7 9] Lttm*) ^m^(omm<otiB.m^£ 

3.= yhI0»4. *1.1SSlltrtfSf2li:*»f>«fi)J$n5«EflS 
8f o*(cifiifficftK»»Bi)!Sl6 1 ^^^24 t^SmLXf£i> 
<)CO-C*)5»-Cs rcoi6ijK«^SE3.=.y ^l0^Sr)li^>4^l^, 
SBmS88<0'fJc^iliiSri»ALfc«. «&LfciW:iK«24i; 
^f«*1-ffl!l*»«bi»lSt)t43Srfi8JtL. *<oi^<iO/xW3tikSr 
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[00801 z<r>x^ ic*3iifiofl^8B<oikig«l3iE^- y 
h 10J±, *«6«HC*1.*»e>iliijBE«i«:|c:«Ux5»*V3iSjSlv^t> 

[008 1] lfiL^|^5iE-a=: y MO;»«gElC{seffllcW 

$*lfcrtl4. S^iSg®24(D«-«imJ^'-K3' h24a, 24b;JS 

ofc^ifiimO(^(5J;«:a^)wi:(Cj;oT5S^-Ct5;4S, -t 
roS'tSt>lc:]E«Sil-«SK-e#5J;9J-«lllie24tc, ifiiifi 

[0 0 8 2] ■e-L.TC«3lfil^<*3S3.s..;/ M0(r*5V>T 
±iiiA»e>i4i«*JJ:05/*fcttiliii9»«»RI*ii5«>-C, d 

[008 3] ^tL!i^{z:^nm(omm(oiD.mt$i&^~ y v 

10-CJ4. 5felcaJiWLfciffi»). ^f85ntl*)fSS21i:4rffi*t«f 

I«fl8«c LT*-e>Siiitf30«r='i.Kll5lc3g#^J-&ii. 

^l6l«f30*d-AKl5JC5?#iWtfc«fr±ia«Braffi 

nnSriSffi^tlglw-rixtf . ^ <0«;Bfl3?|HUc^ifii3l;4S3!6 < f!5 
?li*54x5J;9lc/iS, -tnjcJ;?!. HFf;effl:«o^jfii3lSrM 

[00 8 4] */S:*:||i£<O0jS<OilafBt«!S^=y MOIw 

«i:*><bl«fiR^fnTt>-5cOf, iJi!lft*3j;t5/*fcllifiifSco 
|ili:<Co-ct^<5. SfcCd-CJiWc. ^(OJip/jr^^La 

[0 0 8 5] ^1t.im'^<r>m^<ntsmik&=^=--y s-m^ 



15 

10 0 8 6) *fcCOlliLjflc«!ffi^^5/ hlOldJol^Tttv 

JwJ^fifcJttTv^^co-c, r<7>=ri.J|gi5;d5JtigiffllcaE-r 
to 0 8 7) t.itz<oskm^^^^y hmcm^x^. 

[0 0 8 8] *fcrcDlfiLfK«|S^:=i:y MO-efi. ifilfSiff 

loo 8 91 *l516<ojK«Beoi(iLJKtt2ca.^5r h 

\OXit. rtfSf2l ^ ^fSf n ^: ;55 O U ^25^r^^ LT fSSB-T 

2K ll^ffi*t^gij!i$-frri^Sl5<0«imSBnSr:&EE*^^«c-r 

[0 0 9 01 *lltScO??^fl860lfiLyffi«^3£rt.;=.y no 

lC;^oV^T^i. ±taoy >-^25i:^fg5llco«^il:g|517i::6?5: 

v^jc^iLLT. f^m2i7^i^mu/f>hmm.Lx\.^^-t 
'trLh(r>^i^^httimf^^:^'^^{zmtixL^o zt^ 

KJtT*#6o <C4^F^fai210®JcOfi%JtSi5<!: Lrii. ±320 
i; >'^25«r#iJffi-*-5ftfe. 3Soy >'^r25J:0fcEI2^fT*• 
^::*5l^rf^fS^2^o^/affi±(c55SBS^^K^JcL. *i^*«JJ: 

[00 9 1 1 ^tzZ<D!km^^^=-y hm:i.^ lfil»t*5ct 
O^/ * ikfflf t S)S L r -5 El. /jr 5i«»ffl 

t/24b t LTffi«pSii-c/ct^Kag®24'Sr^ri-6<r>-e. ifc. 

»:foJ:Of/*/::r±i«iW«rW§K»24lc(lt«&-r-5j*f^* i m 

•y }^24a:t^J:t;^24b{^^)f^-C#6t><Ot/j:iI>, ^tl\C^ 

0. m&i^m<n^mi^>[^±:'t^. 
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(0 0 9 21 *fc*:CT{C4Bl^-CJ^. iftLfffi«^3SE^^:y MO 

bSrWr 2^t>cot$ns-:6'. Jkffic«^3£^(it40flji8e«l 
m;^^y h24a*5j:0524blC^tt-eilig^'r5ftScO»J 
3e3t43*SftBB*trSJ;dt-fl0fiJt**L-Cl^5O-e, jfejH 

9Ct3J55rffii:/jjoTi^5c /j^*5jfiLfiStft3S3SR40l±. ± 
10 lid,m&mm<Ot$im:^^^ y ^24a*^J:a^24b(c*f LTSW^ 

[00 9 3] ^tL*:m^6Lmm&mm4o\c^\,^x\t. ± 

Bel*ttlX;J<5f h24a*3i:U«24b03t^¥Sia«rlftm'r6* 
&t LT, ifiL?RJ^3£^::^«^ M0(7)^i?®24<Offt*rffl{fe-r 
^»2»:7c3fe«femS8507)^ffil^^i^T. «S?/824«cga^?tLrc 
>'^- = -K24c ([a3#fi5) ^ro2efc7C*:«IW8g50(c 

7c*«^aiSS5035?m;^ri-^3te«^ffim^S«r. m-^*(t^Sl55i 
lc*5 V >Tiil:te31 L T e> a:5^SfB52(c A;^i- 5 ^ {c J: 
0. l8E*7j^SB52{C*3l^T. ±8e/<— =1— K24c;ft?;T^i-jliL 

mm^^nm^-it^zthxtF^o ^hiat. y<-=2— 

K24 c jfiirStfeS^— :y h io<Oo ,y h fecottJjEtB^ 

(0 0 9 41 wO/<-3— K24clcJ:o-C^'rtB«i: U 
30 lfc?R«3SE^=5' hI0<OjBig«^-^fflS»|cO<|&iC, u 

[0 0 9 5] /j:i5j::SEy<-=i- K24 c t LTJA. -flSW 
(0 0 9 6] wCr\ 8tr^e<Oj: 9U«-<0mx,-K.y h24 

a. 24bte<7)SW3tfi:«r/T^-f3t**aif8^S;0>e>)t^Si3E 
40 S:jE«IlcjRa^)^<c(i, SW;^MOO%(;0®^, 0%<Dii&^ 

mm^^T^y h24a^ 24 b fec^s^*:a^7j^-r3ti*mfg^ 

[00 9 7] -i-f£t>hzzxn. AiWimMmmo(r>=L:=^ 
y h^mm42iz)\^ibhix^itim^^^=- y 

^^yhwwiix. ikmm&^^y hio(oiKmm24{zmm 

't^{iLmz^m3\v:^>m^htixf£^ij(r>xp>^„ ^r- 

50 y y hlOKtt. fkmm&^^^ y hl0cO^mm2A 
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[0 0 9 81 ^j:i6Z(om 1 9lc^-rj:9i:i, l^3(c^L 
3-Kcfij23D^, lilffi«^SE^^ .y hl0<O8i^:|j|@24(Cffia 

ffiei2E^^2/ hiooi«iai::nffl'ronxje)rio^. 

y hiojc^Pf-r5i»j3t}«f^e*Jc*<oiSffiSr8et8^a;&^<b 
(0 0 9 91 >fc*5±^<oJ:5«c:«'ffl$n5^^— ^^s^ 
= y|>2iODli, W^<o-:>'^^U^22\t. ^(O-mcm 

3e^nfeR«&fi220^^^L. R«S|522OCO*ffi:0^ 
3— K224;5>aEI*S^ixy^:^<— = — Kffi223D i: $nf:i4><7:) 
T-fcS. w(Oj:9UifiLjK«iac^^ ty M0i:»/^5J^tt<o 
y^-^^ y h2iOD*:iaffl-r6«^Jl. Wx.Jiik*ft«l 30 
^mm^o<n^=:- y hS:3^Si542tCji8BH«S(i220^^SF-r 

^CD^<— K05223D;J5jfiLjR«S3£^^y M0(Ogit|K»2 
4 fslteE 5tG ^ •'KSS $ -ti-tLlij: J: v ^ 
[0 1 001 *y^ll6 6OjfiLrK«SfiSgH40«cibn>-c. cc 

D^:^)-^<C6 2»:7c3tfiimS^0li. «il®24<7)««im;^ 
.i^y h24a#>^lM124bcOlOlO«rfi{»<Oii|5!i (W^ 

ftiil*ICj;>?. ^ft^m^TK^/ h24a*>^irM±24b6r)10 

-53tS«iai*S«^iK8tWl::AaSLX, «-«^m^/-}?y h24 
a*>-5vSi24bc0 1 olo$rft*-r^3tftfia**«). ^ 
<7>3t affi ^ Wiii c?) ^ * i6 6 i6 U fctffl-t ^ o 

(0 1 o I 1 /j:jB±il2coj^g+W^ta^<»: LTJl, OTx:(;f4i 

iE3fti^*i*5K:46. «iffiia*:(?>*aiaCj4*6±2SD (S 
[0 10 21 ri/^JloiwU-C. =&»tfi;^;Ky h24a 50 
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l>l±24bcoioioS:ft*-r'53tfilia*Jfti<>. *<7>jtS 
24 a 4r> 5 V ^Ji24 b CO * TikS$*5 i: tF/* tiifafff i: Wlig 

[0 1 o 31 /^iocmi. 2»:7c*:l*tU8S50<oiiijSl 
6fia«Sr. mai:'^7J^3' h24a*>-5V>tt24b 
<o+(Oi«a«t Lri^5;5^ 2 »:7c3fe«^tti»50(Olfi»jB 
5{f;ii^£ia:l*m-r^®««:. «im;^;J^:y h24a*^-5l>«i24 
bOcl'<oiffl«i:Lrfc<fct\ i-**pt>. OTx:tf2»:7c 
**fetii8g50<O*aB*S^'i-6 4 iii5ff;!)S*fl«^m-r6«3«6^ l 

(0 10 41 *fcOa6(OlftL}S««E3fiE40JC*5l^-C«l. «• 

mai^ y l>24 a ^5iMi24 b trS-g^i-^ J: 9 I^^J^it* 
nfc»J^3fe434rfSIHi-6J:^lc<»fiKSn-Cl^^»co-e. # 
Siai^sJ^y h24a *>Sl>m4b;&*&<OKW3t43R*2V> 

(0 10 51 *fcia6<Ojf[Lffi«lESI®40<Ci3V>T«4. « 

gg®24--C0Z|tJ^3t43C0iS Wio J; xj^^mmzAt^ h <^sw 
)t43Rco>6ffl**ai4r. 5«taS®24(ciL»ioJ;U?/*fcjiifi 

fT*9 J:5Jc«fiK^?nTi^6<0-c. S*f3fe43RS:ttmi- 

«ISIS247Js^1-ffi 1 1 *5 J: t/l^fW2 1 e> /j: -5 ?E msasrt (ciR 
i^ibtt-C. jrc^ »J3tS547'«^>)t ;tf-r K45<Ogaia;55ffll8tC/j: 

at-f'SEle, 8, 9:fcJ:0«l 0(c^-rifiLffi«iS36Sl-*J 

[01061 7 LT. >^mm<om<ommm 

rcr)ia7|c:;fev>-C, BJEaiCOEIl 6 tfJ^gSf l^^cog 

(0 10 71 zcomiizm^ti^itmik^^^yhiOA 

»RtflRi6<o«0D (='AKl5i:jK^ti»|cogj) f^zm-r^iKm 
{ZLXmi&;^itX\i>^j^/imti:^h<OX^^. 
[01081 wCOJ:9/j:W;acoiiiffi«3!£^^!y hiOA«: 
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10 10 91 »:JcH8«r#fiaL-C. *5IW<Z>*?>JCSiJO 

St>o-c*>^« -:frr^oIa8^c:^Si^SJfiL^^g«l3SKE40 
A«:, Bl6ic^LfcjliLitt«i3!c3Sa40tJt«-r6^. 3t:<f 
>< K45Oit3gSI5:05. ^^5/ hS:*SB42cojaE«Jcfl^^dc$ix 

t«21 * A 9 li J: 9 IcignK * n-C V ^ 5 ;S;i5»<C 5 1> 

48. 49isxxj^2i!ky€^mmmot^^mm24t(Dm<r>vm 

lO 1 1 01 _bgE«Jfig<?:)jfiLfl£l5fe^j:i.^y M0B*5J:rj«ifa 

^ffi«^3E^^S40A^^fflv^5©'&t>. ife«c«i«*is*:tt{c. 
jticnttWLfciae^ojfiLffltftiE^^ ^ hio^octtjfjfiLfRttffi 

lo 1 1 u m:im9^»mLXs *^^m<r>iimm&^ 

^ y h «rffl V b lwSiJ<?>i(iijRtt3SEiSE40B icot >r » 
Wre, w<:oii|9{:::^dH5i(b.jK«llE^®40Bit. 0 8 

»50ti|$«u>'>C56i:Srfl(|;tT/j:5»J*SB55^?i8lffl*n 30 

Tv^^, ^yh^sna-et. )t;y^ h'45<o9cf^mit{^mi 

<offlEgn23BJca»L. ^mcJ:*j, ^iPJftffll554:Wrtc-r<S 
JlSfft i^v-xse*} Jruf 2 »:7c3t»m»50 1 »i!i»24 1 offl 

hiOB<i: LT. I218Jc.T^L^t><?5^|^^ot> 

10 1121 ±t^mfil(OiLmii^M^^y MOB*5j;U5|liL 

?«M«*S®40B*rfflv>St9^t,. iSL?«tfe3£{lS*Wlc. 

KH40*:fflV^5»^ir raSfJw Lrff ^ w ^ /^^X^ 6o 40 
[01131 gfctcia 1 0 Sr#m LT. *^5qi7)jfiLjffil^ffi 

@40CICO^r^TlftW-r6« r(7>^l 0JC.T^$ix-5lfiLfS«l 

]atig{S4ocrt. ia6ic^L/hiiiLfSf^5iE$iii4o^^«[^^ 

i^m:^^ K45:0>pj^jcm"Cv>^ifii?!i«»/j:^t><O-e^-5o 

[0 1 14] Jlg5W^tOl^Il^K^*SSIfS40C^ffl^^5^^ 
jfiLiKl^fi*iS*WJc. E16coifiLr^«^S3gS40^fflv^ so 



[0 1151 mm I isr^natr. *5i93<o*<b«csii 
6^ wcoiai 1 {c^Six^ifiifK«feaE^^.y heoil. -fiS 

MP64t:EBC5ifii?SWASP<k LT<0=rixjBS65i:, :^1'fB6l 
cof'iffl<c*5V^r^^ffi6ico«i:frrftjl;^«ioTjEU?6 J: 7 (c 

[0 1161 ±tE^fSf61*>J:U^rtia62«. laeiClTKL?^ 

M0(O^fS!ili3J:u?rtfS2ii:^^rc, 
8RI-«EHSWSriffifi8-r5o l^fSS627J?^(S6l;4»69l 
-*fe<*"i6]«w (ia^<o*:fric) ®j7^>$iv5r iricj: 

[0 1171 JfiLS«fi)c3>^^fi8^66Jl, S>|s:W«Clgl6JC7j^L 

t^tixv^^tK zzxi^m:immzMm&tix. 
[0 1181 ^tL»mms7it. m^iitsiLmm.4Sum 

^§F*iXT*S«ltti;^;}^ -;/ h67a , 67 b. 67 c, 67 d , 67 

tfciai?jfiL?R«4}^4>«K[66icia;e$ttTv>-5o-e. kk 

[0 1 191 ±^iimtkM^^y h60*rffli^6i(ii 

/^K ^m2i:±m(O^0\cmi^-r^zt\zX'^xMmiz 

^liBECi/iroTi^Sr iricJ: Kitffso^iffioT^riasi 

9r::i6L?«fiic3}'5)^fiSK66<^±fclgML. -^rco 9 
^*ijfiiiKjB£:»'^^SiBl66(0±jc}«t8^?H. ifcjfii»ib'J:u: 



67<o±|c®||flL. Z(r>^mme7(r:>mm:^^}< y 1^67^-67 

f tk^M^xh^ihim:Sr3.tt^yt.tLnikmn'(7m'& 

[0120I J!^*5rcOiftia?«^S^n:y h60(cioV^r 
F^jSf62icS^^A^L26;i?2a:»te>iX^t ^ i>\Z. 
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WA?L26«rBBC:55^-/U27;ftsat«*n-Ci^^o ^ithic mme7<D^tSiia^Jii y h67a -67 f {dffitrJ: 9tc-ett-e 

«^tt3;^7K';/ h67a-67f J£iL^<7>«|g®S|55)-efttaLfcaiJ 

[0 12 11 mm^^^y h67 a --61 ( <o^^m& :^^7)5 2ifc7c3t«ims85otc«ia*n-c. itiKfifeaEcotsffl 

btiSo mTT^^ti^m^ :L<oikmwi&^moDit^ jssLm o/c^s^osmicoiNTKB^-rs. stmt Lro>^nA 

(BlW^e>flS«ISI®67<Dfiim^;Ky h67a -67 f (wffl;£*43 h LT. «IIIJBSr«J«Lfc* »aLyi:«aa>^;J?> 

67a. 67b. 67c. 67d. 67 e ioJzmi ( <0&±{Z^^ WL&^SOOum. y^i: I mm t LX . 8£2;SC. «l2 

ffiiai-^i:^<wKS$ixfc6ffl<OJffl*f^»:mSJu>'X7l jfe-C^tf4/R(7>«ltti;^jK5; hSrJgfiRLfco jW^3t«r56-r 

a, 71b. 71c. 7Id, 71e4oJ:t/71 f <!:. ZtlhCOm '53taS^-^^D ^ ^-T". ^ ^l-^ —[zmYAm^^it 

lfr^5>*Slu>'X7ia-7i £(D:^"C{c*fr6)i-5J:5t::Sfi aaoR-60Srfflv>-CJi8a«lttl;^5K5/ MwaiJ^3t^^«L. 

10 12 2] ±8ElfiL?igl^fe3£*Sfa40Di:Kgil®67<t m^&<D^^i:\00t Lti t ^ . ^3g;a670#fi^a^7K 

<7>nmcjl. 011 y heOCO^I^ISieioO h67a -67 f KA^C0fflS^>*»< ^oy^3l«ffi^:=:y h 

-o<^©l«5^?t-r5:&^ Hi 2-CllwCO^f3r«JBaJi:^ «rfflt^fc»^fc. #ttm:^2Ky h^^bORWjtftco^J^I 

10 12 31 -bg5«ric<OjfiL?g«iaE3SH40DiCibH^-C. « S^^^t^^JJ^ fiiai-^^Ky h67a -67 f Jgl^cOSP^^;)^ 

l!IS67ic»]«3t433&5M^t*i^^i. ^^mm^KO^tkm h(om^!fthm^LX\f^^tj:hit. «#<0®^co*«W 

h67a— 67f -eS^tLfc^t;^^^-^®!^^^^*®^^ h;)>P>coJSW*ffl:<^^i5jHlOO^TliJ5^-eir>-5 

>x7ia-7i f icji^wsajcm^sn. jioxa-i^i^x ±m<Dj:r>^£is»r^mtiZtizx^. m^^ft^m*- 

71a-71ffttC. 0**3#«feUi>^.i<«y h67a-67f »JC ±8elKSL3t^ifc* LTl^/jtV ^ w ^ idSflfegg^ctuft:, Z<D^^ 

Rmyt&i^mmiti^o i.ft:^^^xz(otiim»&mmo 3tttffl»fcL-c2»c7c3ti*aj«50(;ift^Ti8:7c 

^feLTl^-5#fi^ai;^4?y h67a-67£ <D l0 12 8l 3S>:«C[21 1 3 Sr^fig LT. :*:5IW<^jlaiR«^S 

[0 1 2 41 ^riii&±xmt'r^:ih.<t><o^^mB^f)^ 30 i^w-re. zcomi 3\z7fk^ti^^ieii^^^m^oFn. 

6. «-l*tt!^>-K^ h67a-67f irSlCL/iiftJEfeHcoffl 1 ^iJiCKH^H/tffliBc (-mtLXAlM) <ommy.jny 

a«r*«)6icfi. co»^fcai*wic. 5t<cK^Lfcia h67a. 67b. 67ctsxm7di:^i'^m.mme7Fi:M 

<tlV ttt»-r5<5:. 4iIicOjfflW^5J^:rtiS^VX71a. 71 b . 

(0 12 51 )^±^mLtiik^ikMmmOD{Zio\.^X 71c*>J;Wld;55l^fJJceia^?ixTl^Sja. ^feWd^ftfe 

li. l(iL»c«HE^^y h60(O»li;S67<oaiffi«i|. oiOW aSi: L-CCCDy^T'fe>'*^;5*e»3&^ llfc7C*<*ttl 

aigl}67[Cik5K*5j:i^/*/bfijfe.m^<ft«^^-r^jfiT«fi£^ ti72:^?fflv^P.nTV^-5^?5'^«<t6o 

ftt8«66 (1211 i:RW«W^^a«i;e3te43co|S»t. 4b* [0 12 9] w<7:)ifiLjffi«^2£3gfl!l40F lc*5V^-C ^miS 

Ji:V^Rm^&(omitii:n^J:o ^o\cLX\^^^(nx. %fS 67F{caij;£^t43;>sRaW54x5 1 . KWISIJB67F<o«.<*m 
^ K70. 70'S'®*f^55'^2!l/>'X71a-71 f . <$?e>(>l<i 40 y^.i?-;^ h67 a -67 d --CS^f L;^3tj65#>«r ®lff^5>:ftfa! U 

2 ifc7C*l^WS§50;55lfe»Kfig^^P8IBS66<b^S(S-ra r >X71 a -71 d J: »9 ^m^m^^H. ct oT# 1->X 

/j:<, <to-C. cnbcO)t;V-r K70. 70^^)flS^f^^J'^M 71a-71dl^(C. 0*»9«-«^m:^JK:y h67a-67dS(C 

u>X7la-7l f '^2i*:7c3t«iai»50<DU^r':? K«5tft;^59J^5iie)o Lfc;55oTrojfiL«tt2EISS40 

Slw/^^o 1^{c*Sgglcidi>r(i, «-l*mx,if .y h67a F(cj;ix(i\ i ?fc7c)t4*aiSS7275im;^-r^3t«^ttH§-^S 

-67 f {C^ix^'n>l?fiC*'ti:-CJatff^»^S{U'>'X7la - tCS-:5l>-C. KfcL-Ct^^^-Sltti^^^^S^ h67a -67d(0 

tei^c^^r-. JLUi^^T^ h;J^SSlw/j:a«i*«i«FU«i^ [0130] »$nJJW±-ca'ft:-t--&cix€><^3t^Sffi/j> 

'e3ij;nw{M7&^f9ii^t>coi:/^6„ :ico^(i, ^ia$-r^ii p>. «-<^ai;^;j>';/ h67a -67d Lfniit^i^Hcoffl 

13, 18. 2 2to^H^-*^t^Tt>^p)«i•C*J-5, ffi^^y^-Slcii. ^<;548'&t>|£;+:f^U. 5tic:fittWL/:it^J 
[0 12 6] *fcCOjk?d?«ia3g(S40D(i:fei^ril. ^ 50 6 C»ana;4?ggffl Lfc«fiia4r*Jffli-6^ffi€riaffli- ixrl 
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to 1 3 1 J Air^mLx. ^mm<r)^h{zm 
* Lxi^mei(Dm:b[^\zmv^^w^(o^mme7Gftmm 

iCf^. — 0lJt Lr5jB<Ot!feW:^5«y K67a, 67b. 67 10 
c. 67d*5j;Of67e;)«?(Jfift*K"Cl^^o 
[0 13 21 Z(OdSim^^^^y h80|C*5V^-Ct>. BflP 
64«rPflCrir^^=i^Affi|65lwJS^ifiLmo;iS5g^«tJ^n5wi: 

A^?i^y5:±JfiL^mffififc»^^^8ISl66GOJl^cJgML. @0 

?«rii»»RtK66G «rSia L iflL!»*5 J: U^/ ^ /I: IlifcWli 
«agS67G±Sr-t«0fl:^*-|filf::SML, Z(0»mme7G 

[0 13 31 wiX&<0«feLfc«aj;^?Ky h67a-67e 

[0 13 4] f^iSZ<DjSSLm^1&^^y b80(C*5V^rt. 
f^f^62(::^^igAHFL26;458a:<t ^5^5 <t t Z(D^^ 
2SA?L26^P^C'5i^— ^U'277i5BiJ^}^cix-cv>-5o ^tte>JC 

[0 13 51 »:iciai 5 it. :^^m<o&hizm<o^m(o 

tcor^^-So Z(r>U,mS\24{C:^\^Xit. ^ai^ffiftL 
-Cl^5«^tt3^7K5/ h24a . 24 b Ja^<^S^>0>. mfe^l2 
4B<!:$nrv>^. ^IE®124SrC<oj:9<cmLT:lott 
»ai:5^jKs/ h24a. 24b«*1^<;58B^-c«:aLfciWS 

^:^^!/tmm^mzt^misfix. mmM<omm:Am^j:io 

H^Zti:m±X^^o i^m:^7i'.y h24a. 24b 

a^1*o8B5>S:±a5(0 J: 9 /i!fflfeiBl24B t-TSft*:)*? 40 

1^. mfe<ci£i^fflri^ffi[, h^\^HtmmtLxis\i^xi>. 

[0 13 61 z.zx\ ±^<oi^^^mm'r^titb{zntii 
otinm(oi^m{zo\.^xssim't^. Hmti.x<oytiM. 

y — ^u^/u— *?gJK«r= h a±/ua^:y.mz;^7)^ y 
itC^^500/i m. e y^iSr 1 mm<t LT, ^2;g, ^fi 2 

^itmzy^ay>y>^zr. /i-^—izHOYm^^^t 50 
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8iOR-60Srfflt^T±8B«^m:^?K ^ hlciij:S3te^l«*r 
<7?SW3tfl:^¥l!&«ri00i: L/::i:#. miti^^n^y hW^ 
0S«*:fl:<?5^J$»i97t*i?, mm:^7l^yh&.^(OtX^^ 

[0 13 71 efciwiai 6ji. *«w<Jo*^r'Su<7)^jfe?f? 

ffifcJiSiiiTeeiSt^^i/ Mc*jit-5K|gJgi674r/T^-rt> 
<r>X*>^^ roK|g/il67<c:feV>Tli, KJSISrm»Lr 
V^6<!femffl«tl67a. 167b, 167 c *J J: W67 d 
\zMfiSL^^X\i^h^ 

(0 13 81 Ifel-iai 7 4r#fiaL-C. :*:5|P>qc0Se>Sc!3iJ 
<z>35JK?f^fi8;^J:6ifa.aslft3!E^=^ ^ hllO{co^r^TS(lWi• 
60 r.O]fiiig«^5S^n5/ Mioji, lai {c^LySiifiiflS^^ 

2£^^.y Mo^«:^5^. i\'m\t}hmitt^}Hmzm 

^ir^mmtmm'^'^fS.Vm\zfi:^itt^\z^ ctoplSS 
IK 2l0«^®$r«l«F^2>0 5/^«ttt»;i5gg:(t^nrv^5;^ 

ffit::«**ixfcL^:yt<^fi^^/ttini:. rtia2l<D^|3gfig 

21t;6^^18fifc^tiri^5o 

[0 13 91 -cojln.ag«tS^^.y hU0*ffiffl-r-5»^ 

I*, rtis!2is:^isfii/i»e>i«n5*rsj. 0*001 7*-e 
r*(c9lv>-c (*co<b^tR^?5igi2Ui^^«5in<o«E»lf 

rtf«2I«rraia*<D$5:BlT:fr|6i(c«^lHlte*'fr-6<t. 

w.'&^^gs 1 2 1 36*#-&flt 1 1 1 (r>mmu^mzm\i >5i 5. 

t-^^. rtfS2Ul-€:(?:)*ft;:^r6){cii^aftr-#/^</^6<o 

X. nm\. 2u^umz7t<r>vm. o*»?rtsi5^s:^^/E 

fSlK 21A5- OTc^o^^ftSlcMbT^fV^J: ^ \z^X\.h^m9c 
X^m.Xi6<^^mt^tSi<ti:^(DX. mWimx. 2lrt-v 
<?)jkffi««:<oi9Af^?B«rfBitl<w?T/Jr;t6 J: 9<w/j^ 
[01401 mzm 1 8 Sr#fiS LT , *:ail«OiliLa!«UE 
^ ^ h ^ffl I ^ 5 $ ^ »::8i|oifiL?ffi«^lE$^SI^ov ^TSfte^ 

tfEl 3{c^Lyt<i:^?iWlK«567F*W'r5i4i?«l!feaSc^ 
tb X tK 5/ K 67 a -67 d <b COSJt *43 R S:^3t L T 1 & 

7c*;«ims§72icis < mitit^^ t lt, i^»<oja«f*» 

;rtT® U- vXl71;d5 1 n\zm&iSttXfi:Z^ X^l^XT U^f 170 

[0 14 11 r<0«?ri^(r43l^Tfl, h67a - 

67d<0 9*>O#>?r-CS*tL/::3t43R;5>«[» {—mt\^X 

Am) ^m^^^7m^\^> :<\i\x^^^ik<iikit^ix 

X. i»:7c3t<*Ui»72{wW;5^tt'5J:5Jc/j:oTi><5„ 
[01421 ^c^:fe. Jiai(0 J: 9 1 ^7t\zwm^iiit^ 
^S<7)u>Xr'jS:it3t43R>Srm*:-t''5fdl. 2?Sfc7c('iBJiJ5: 
ix/r ffi^o u > XT-JSSi )t43 R ^ m A-r 6 >t^.T? t> iSffl 
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[0 14 31 »:<CB12 1>#R8L-C. *:9&m<Oikm»^ 

244a. 244b. 244 c I^J: 0^244 d L. ^iXh/)^^^ 
•ti:ibtufciiJ^5t43Ji#^=iy p<-i5'-Ui^X245a. 245 
245c:feJ;a«245d'C5pfT*4:$n/i«, *>«r>'^>'K 
>'NX>^^/W^246a . 246b. 246 c *5 J:0«246d jCifiSiX 10 
6 J: 9Jc/<co"Cv^^o 

[0 14 41 i:Ecoa-i?«<i±Ti»!iai&240iC»<SS 
ix. r(D«P9()'&240l±^ffij^^250Jc:J;oT. %3ty>f:^ 
— K244a. 244 b. 244 c ioj: t/244 d (D3feO^;^fS). 

25i;j^ffia9:$n-c<.^'5« 

[0 14 51 i:Eco«;««C*3l^-Cfi> »fil!i-&240«r«P«i 
^-tt-Sr <lr»Ci . 4 00^3t^^:^^ K244a , 244 20 
b, 244c*5i:tJ5244d<0rtOlo;4Sil^6<?lC)t:</-f K45 

ii:^ w ir tc J: (9 , Sv 4 ffloiStSoiM;E^43Sr 

[0 14 61 /j!i3wCOWricI>lii5V^TJi. ^3 •yv<25l^ 

@te$'ti:rafj«*435:ig-54ftlii«rf*^r^7>5x-t^, 

soffits S-ttixJ^, ^ix^8i^Sg®{c4bM+6j«i):^*:43£OJS 

(0 14 71 9:«cl2l2 2^#fi^Lr. *:^HflcoriiLj««^2E 

]fiSIE40 F i: it-<<S <t . 1 r>(0±^fj:^:tf^ \no<r>iXt> 
5*^®67Fc0 4o(D}*tbX?J<:y H67a . 67 b, 67 
c *5j:0«67d 'C(BSiJliaEj;£3t43SraiWrs 4 ocrj 
A;<r-YK70a. 70b, 70 c *5j:t>70 d id^fflV^^tfCl^S 40 

(0 14 81 w<OJ:0Jc:4^«E{c^ftl5n/iiS*:3t^^ 
Srfflv^nfi. 4o<otftHi;^;|?!y h67a'-67d<o*K0|«c 

ig-a^-^a ct 9U:J»t$nfcj^J^5t^«-t^ai^'-K y h67a 

[0 14 91 Jtelc. A^9tm<oiiii&tkM^='y hi:mi&i' 

(0 15 01 *-f, ^agssrwj^-r-s^awtffittfc/^^ij so 
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#?La«?ig»:«r^l5^-*'So ^l^^Oif^DOWlWS^SOOM m 
{ZLX&^iXft\S.&300umiD64m (^8 iax4$l8iE9) 
<D|L«r^i"SI!?*100iim<DX7^>'U;:^5p«<c, S?LS 

v-a : STHF) *faSl40*C. j!£;f3500k g / c . 
Nfra2^>WJcO*f+TJ!aiffi«U. Xv^^'U^^KOfl.CC^* 

(0 15 11 Jiie^ hn-t/Lp— ;^ffi|Jcft:x.T. 

mc< ^VTt^r * 3— ?K W v-g :xffi<?5^^L^;d5o.45;i 
inCOr:. hDir/UO — Xfig (HA) 'S±^My /l^J>^W 
^^mH<omim^0.S--50pLm (ft/hS^LS: 1-2 

«<cftx.-C. -.y>^v'u, ffi. ife. &^^f>^^fj:^^ 

[0152] ]£il±(^ J; 0 LTJI?fifc*tt6^llK*9igff 
ti. $fetc:attiIRLit#^lSO?KftB«c*5ltS»^gig®24. 67. 
67 F S I i67G 4: S :t 4?) Uffl t ^ S r 1 3*5 # 

(0 15 31 ±icmmi^itx^f^^Kmmmmz 

LT-i^wic-Mi: LT 1 n 1 (^y • y h/u) SffiO 
[0 1 5 41 ±i^^(7>Xoi^l^X^tti:^n^y h^W^ 

mc^ox^mify\c.mf&^ti^AK is^Kmm&t^^m^ 
[0 15 5] &h{cn. :L(Dmm^icx^m. ^^m^j:^ 

3g«:iP«6^S*-*yJiii[S300/i mCDRJ^O:^ h o-fe/Un 
(0 15 61 ia2;ciFLfcjfiLffij5jci)'^HijKl6^0ij&i?S^ 
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d-^*6jfiLiBtrili>»ffitlffi<c. ia:g200-'400w mcon.;*? 1 

mm tr 5/ ^"CS V V ^ a H S 300—400 ;i m O^^-f P > 

6mm<0=. h o-tr/UD — >^KI^r8J*?f+»+yh^fi6mmO 
ii;^. rcO;K!l;^/UjJ?>'IBjC300-500k g/m' <r)jaE:/3 

[0 15 7] *a)«f«. :h-ra>;^ 5/i^A*B4«9^*:>ii: 

10 15 8] hSrW^-r^^ 

[0 15 9] msmmMm(7>i-^>^x 3^ v^^-o^^^ 

y v^zl-tfyiipHS. 5~6. 5«::gB3iaUfcMESa« 

-<XT'fi$4<B, ia6<KcO^ff-24Sfiyflw600/imBllRa-Cx^ 
hUr 505nmMjfiS:ffi:*:»itejftfii:-J- 

10 1 6 01 3tj»:lc^^py>^7V:7'4rffll^r-^^ffi(^ 
*«r«^*-it. r^03t^S05nm<O3t^jfiia*-ti:<5)t:7 

10-30 c mat L^&fllC^f^^^ia^L. rco^M 
^<oJi{^ll< ±8S^ h p^>'^p-'^#'TLK«g<!:3ti!jK^<^ 

p— :^#7LBrB5StD±85i//up-^j*m:^'1^';/ McffliJ^g^t 
SrffiWt:t«!:*<ojSW3t«:. (S^lOfaFcou^^X^Sriffit 

r c c Dttttj»rc3> < 3t^^*iE(a ufc. 
[0 1 6 1 J ^m^h(o^^mr>f-m^yf^\^{ci6\,^x. 

ae- N p-fe/up-x#^fl.KK«rsa;H-r5fsj i:*BBf<cefe 

[0 16 21 ^ HPir/i'P-;!^#?LSK«rW^(^»3flC 

]filfSS:,S«L, StfiSOSnmOTt^esW^-^/l*^. 10 
m^im=^ hP-tr>'t'P-:^^?L®gSf7j><bcoSW3tffi^tf 
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X. ^<r>t^(r>it^i&mi:t^^tLx*}hit. 
[0 16 31 mc. ^mm(o;^hiz%n(D^i^m\z.^\'^x 

10 m^^&\CLti:^'r>U:^m^m>^\ ^wlCiBf$200'-5 
OOA/mcOTL^KSc^afSconfllfflCCfiSeffl, ffi6flSco^8f 
3 6iBBIIIt:^. -tnp>oa<o<o*jc- hPir/up— 

/U:t=^i^^— if, 1, 7 -v?e KD:^i^:^r7^ u^^. 4 

-r^/r^-^ey >^Srjs-tffcpH5. 5-6. s{zm 

*{LfcMES«aifW*r. -^-^^'Py^z-Ky^— 4:fflV^T>^ 

lo 1 6 4] c:o^si®(coi^r ±2et^a^tcL 

20 

[0 16 51 *:^^cOiiiiffifi^2E^^:y hS'ffli>5 

[0 16 61 ^'nmyti:^-r^^mtLX{t. mi^L 

^ - 4r»ji(c:ffl t > ^ r i ^O^-C # U;^^ L-en<cPK 
*'il^iSS±30nmSffiO)t«riffiia$-li:5lt«Wl»fe 

[0 16 7] PimmxRftiLti^i:ikm'r^^m 
(omnmik^m^i!^^x^^i>(D^m^'Xhx^>L. ytts. 
[0 16 81 ^mmizi^if^m^9t<r>Rmii*^o%x^^ 

MOK-^0 2 OlCijtLfc^g y >'<25lSr^jm 
« L T WSSJc ffijX)* 9 A ^ii <5 ^ cofttico ^ lb -5 

50 igfflisjfig-eifc^„ **r)t^W(cJg^c<i:tiL/j! 
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[0 16 91 *fcK|g;@<C:fc«t^arj;£3tcO/xW3»SlOO% 

T. -5:<O<tt<O5t«lttl(t^S;*>e>100%Sj»<D®^CD3t 
maifg^ S ur -5 J: p U LT t> J: V \ 
[0 17 01 5?e>Jc, hIOK;551(Bx. 

5 e«23W^PI»ioe««rK3KS24<0-ffllUJK^ Lr43 
[0 17 1] ^fz. 

A;^ S -ti: ^ J: 9 »c U r t> J: V \ 
(iafl5<^flSfm/j:gftWl 

[0 1 1 :*:^m(o-mmmmcx^ikmm^&^^ y hSr 

me] ms(oiimmmmm^»mmr^i7r>'t-fs^»m 
mmm 

im7] :^^mmn(ommmmi^x^fSiimm^^^y 
mmmm 

[1291 '4^m](r>fkmik&^:=' y h4rJHt^5$ f><c»ij<?5 

mil] ^mmcotshizm^nmmm{:ix^jki&mm 
^^y bi^i'mmm 

[0 121 *^^m(r>iim^&^:=-y h4rfflv^<&iP>iw»iJ 

[01 31 :^stm<ofkmm^^^y hi:mi^^is(^ic%n 
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mi 6] ;*c%ijncoi(iiffi<i63lE^zi5/ h*W/at-5W:IK« 
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